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oR a few fleeting hours The World’s Long-Distance Record 
for powered flight stood at 120 feet. The endurance time 
was twelve seconds, and the altitude—ten feet—was sheer high- 
flying madness. 
What happened on Kill Devil Hill that chilly December morn- 
ing fifty years ago still stands as the greatest milestone in the 
conquest of flight. 
Even in this day, when the glittering flash of silver wings pre- 
cedes the sound of their passage—all the proud achievements 
which have since swelled the logbook owe their existence to 
the men at Kitty Hawk. 
Goodyear has played a consistent part in those entries: the 
first Aeroplane Tire, 1909, which served on early Wright 
biplanes as they set new records; Stay-Tight Aeroplane fabric 
which gave new lift to their wings. 
Then came the bullet-sealing fuel tank, the famed Single Dise 
Brake, the Cross-Wind Landing Wheel, Iceguards and many 
other Goodyear pioneering advancements. 
Almost since the very year when events on Kill Devil Hill 
changed the world, Goodyear Aviation Products have contrib- 
uted importantly to progress in the air. 
Goodyear, \viation Products Department 
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Precision is the watchword at New Departure 
from raw material to gem-like finished product 
New methods, fine machinery, and exacting 
quality control assure that every New Depar 
ture ball bearing is the best that can be made 
Instrument bearings provide low starting 
torque and even lower running friction 
give positive, accurate location of vital part 
longer life at peak efficiency. They are 
truly masterpieces in miniature. 
More than this, every New Departure has be 
hind it the ball bearing industry’s most exten 
sive research, engineering and manufacturing 


facilities. Whatever your bearing problems, 


these resources are at your service. 


New Departure bearings range from small, 
super-accurate instrument bearings to heavy 


duty industrial giants. Catalogues on request 
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BALL BEARINGS 


PARTURE © DIVISION OF GENERA 


Plants also im Meriden. Connecticut. and Sand 
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THE SHAPE OF THE FUTURE! 








ae 


A FLYING TRIANGLE TAKES OFF! The XF2Y “Sea Dart Sea Dart” is the 
sensational new U.S. Navy jet fighter, is shown taking lelta trianzle-shaped) seaplane ane 
off from San Diego Bay on its retractabl hvdr ki f oO ‘ ng © jet engine ind Afterburner 


SOLAR PUT THE STINGER IN THE TAIL! 


THE “SEA DART’ DEPENDS on its Afterburners for tre Pioneered and pe rfected by Solar*, Afterburners are 


mendous bursts of extra power for tast takeoffs and now manufactured by several companies, for maximum 


rocket-like climbs. Afterburmers are used on all the new produc tion for National Defense 
est U.S. jet fighters. Afterburners make possible great 





boosts in jet power by burning extra fuel in the jet en 
gine s exhaust whe re hot vases roar at cy lonic pee ds 


uid at temperatures that melt steel like butter 


SAN DIEGO 


- AIRCRAFT COMPANY DES MOINES 


Designers, Developers and Manufacturers of 


ANOTHER SOLAR CONTRIBUTION mp ey fe ep 


*Every known Afterburner in the world today uses 1 wel { - 
features originated by Solar Aircraft Company. I 

















IN-FLIGHT REFUELING enables the B-47 to fly more than 12,000 miles non-stop. A vital factor in es- 
tablishing rendezvous points is fuel consumption rate, measured on the B-47 by the G-E mass flowmeter 


Radically New G-E Fuel Flowmeter Gives 
True Mass Readings in Pounds per Hour 


Jet engine fuel consumption can now be 


measured accurately at all operational alti 


tudes and temperatures. A new kind of 


developed by General Electric, 


gives direct pounds-per-hour readings that 


flowmeter, 


are accurate regardless of density variations 

By measuring the mass of fuel consumed 
this revolutionary flowmeter averts the error 
factor inherent in earlier systems. It is the 
first true mass flowmeter in large-scale pro 
duction 

In use on the B-47 Stratojet, the G-E 
mass flowmeter is proving its value as a 
cruise control instrument. The unusually 


long-range missions flown by the B-47 re 


quire utmost dependability in the indication 


of fuel consumption rate. The mass flow 


/ 


meter also assures precise setting of fuel 
flow in starting engines, thereby helping t 
prevent overheating 

A complete mass flowmeter system has 
three lightweight 
transmitter, and a shock-mounted power 


components indicator 


supply. One power unit can supply as man 
is eight transmitters. Pressure drop in the 
making possible 


transmitter is very slight 


two important advantages: (1) no additional 
fuel pumping capacity is needed; (2) th 
transmitter can be mounted in the low 
pressure section of the fuel line near tl 
fuselage 

For more information isk your G-E 
Aviation Specialist for Bulletin GEC-932 
Or write to Section 210-82, General Electru 


Company, Schenectady - New York. 
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Per cent of Moss Flow Rote 





| i i 
066 O70 O74 O78 O82 O86 
Specific Gravity of Aircroft Fueis 
Curve A Votume tric 
Curve B Orifice and venturi 
Curve C G-E Moss fiowmeter 


1. FUNDAMENTAL RESPONSE errors 
of the other two main types of flow- 
meter are contrasted with accurate 
response of G-E mass flowmeter 


2. INDICATOR has easy-to-read ex- 
panded scale that shows rate of fuel 
consumption in pounds per hour 
Maximum weight: 0.6 Ib 


3. TRANSMITTER gives readings up 
to 12,000 pph of mass flow. It will 
withstand 200 psi pressure. Maxi- 
mum weight: 5.5 Ib 


4. POWER SUPPLY has a 28-v con- 
stant-speed motor. Filters keep radio 
noises within Spec MIL-1-6181 
Maximum weight: 5.0 Ib 
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Two Northrop F-89C all-weather wu 
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bield 
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AwiATION Week Nov. 9, p. 11), or 
dered after of accidents m 1952 
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the |} ult of the Wi 
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C-46 operators must modify the tran 
port to safety standard 
by Mar. 31 or stop using the twin-engine 
for passenger flights, Civil Aero 
nautics Board rules. Aircraft Engineer 
ing koundation (see p. 108) had asked 
the Board to extend the deadline t 
June 30 
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New rocket engine plant will b 
tructed for Nav Burean of Aer 
nautics at Rockaway, N. J., and operate d 
by Reaction Motors, In \pproximate 
cost of the 150,000 q. ft. fa 
million 


itity “ 


American Airlines lias leased 
on New York Idlewild Inte 
\irport at a cost of more than $3,363 
O00 for 22 
mum of $5 million by 
facilities at the 


nationa 


years, plans to spend a mini 
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Charles A. 
Danicl Guggenheim 
for “pioneering achievements 
ind air navigation” during the 
vears, will receive the medal Jan. 25 at 
the Honors Night Dinner of the Inst 
tute of the Aeronautical Sciences n 
New York 
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Jet engine test facility at Armold kn 
gineering Development Center, ‘Tulla 
homa, ‘Tenn., is scheduled to be com 
pleted and ready for shakedown 
in January. First part of the unit—siy 
exhaust that will 
rarefied itmosphere corresponding t 
iltitudes up to 80,000 ft.—last week wa 
turned over to Aro, Inc., operating con 
tractor of the USAF Research and De 
velopment Command center 
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NAA Delivers 50,001st Plane 


Virst production F-100 Super Sabre to roll out of North American Aviation’s strike 


crippled Los Angeles plant is delivered to | 
NAA 
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New transcontinental aircoach service 
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Equipment Makers Win Fight 
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Air France Orders H.D. 32 Fleet. 
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Military-Civil DME Battle Rages. 
Marconi Sells VOR to Switzerland 
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How Big Plastic Radome Is Made 
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Sabena Banks on Copter’s Promise 


Hydraulie Group Tackles Problems 
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Operators Test Modified Commandos. .108 
Blatt Lists Aviation’s Lighting Issues. .109 
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CORRELATOR 


TYPE 12 
VHF 118-148 mc 


Here's the answer to a 
need of both military 
and civilian aviation and 
other industries as well 
—a two-way VHF radio 
communication set that 
is easily portable, requiring only 
the addition of a 24 volt de power 
source. Both transmitter and re- 
ceiver combined, packed in a handy 
carrying case, weigh only 37 Ibs. 
With sectionalized antenna, it can 
be set up quickly anywhere. 
Principal uses are for ground or 
shipboard communication with air- 
craft. It is useful also to oil and min- 
ing prospectors for either ground- 
to-plane or ground-to-ground 
communication over rough terrain. 
The assembly consists of the R-19 
VHF Receiver and a choice of the 
T-11B or T-13A VHF Transmitters 
—all widely used by Army, Navy 
and Air Force. Distance range is 
50 to 100 miles, with aircraft at 
3000 to 10,000 feet and ground 
antenna at 30 feet. 
Size of case is 184% by 8% by 
18%6 inches. Loudspeaker and/or 
headset. Write for complete details. 


Dependable Airborne 
Electronic Equipment 
Since 1928 


Aircraft Radio Corporation 


BOONTON Le ae co oe mi 
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Washington Roundup 
New ATA President? Michigan deer hunting 


Earl Dallam Johnson, 48, Undersecret t 1 t LeMay. Godfrey, wl 
| nsport 1 the Navy publi 
Assn. shortly after the annual members! ¢ by Vice Adm. Jolu 
16. He would succeed V ice Adm em l, 74 Tie il in getting | er 
who has held the post since 1946 aft irt vi nn \ hief of Naval 
as head of the Maritime Commission Sut there was noticeabl 
Johnson is an Air Force pilot, served during Wor former protege after th 
War II in the Ferrying Division of Air ‘Transport Cor retary of the N 
mand. His civilian experience has been i m rel to offer reb 
counseling. Johnson was appointed Assistat 
the Army in 1950 during the ‘Truman 


probably will be named president of 


Off-Shore Problem 
Defense Shift cep 


Pentagon insiders notice a gradual 
relations between Defense Secretary Charl 
his Deputy Secretary, Roger Kye ind th 
Wilson speeches have been empha ine 
remodel U.S. strategy around the new atom 
while Army and Navy secretaries have been pluggit 


retention of traditional weapons on_ th 


itomic weapons “mat be outlawed b ! \\ f 
iwreement White HH 
New Defense Department budget is exp | 
1 mild departure from the “balanced force’’ 
plit fiscal 1954 money evenly among thi 
USAF is expected to get a slightly larg 
defense dollar, but the estimated incre 
short of balancing the $4-billion slash in 
ment (both USAF and Navy) made by 
in the fiscal year 1954 budget. Wilson 
manpower cuts for Army and Navy whl 
to retain its projected 970,000-man Tey 


Guided Missiles Abroad 


USAF flatly denies that it plan 
ile 


\ 


iles umits abroad or store mi 


but it has been a poorl kept Pentagon that 

have been in the mill to send a guided m up 

England next pring equipped with Martin B-61 Matad 

pilotless bombers. Matador tactical units ha t 

ing for field service on the USAF long-ran 

ng ground at Cocoa, Fla ‘ tel] | ] 


Record Aircraft Sales 


Aircraft industry gross sales will 1 
total of $8 billion for 1953, a rains 
1 Witt C. Ram cy, pr ident of th 
Assn The 1953 ile prediction 


S4.3-billion sales for the industn 
that declining military product 
in the industry | 


urcraft procurement 


Godfrey’s Switch to SAC 


Nav boiling over televi 
recent peech it the Dallas ai 
for a strong strategic air f 
lefense need 

Godfr Tt 





Charles E. Wilson and SAC 
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This IDEA from Remington Rand... brings 


machine bookkeeping down to 40¢ per day! 


Vow vou can afford to modernize and save on plant over 
head. The new Remington Rand Low-Cost bookkeeping 
machine cuts the work in half, keeps all records up-to 
date and wipes out peak-load headaches. All this for as 
litthe as an amortized 40¢ per day! 

Every plant can use this fast, touch-method machine 

for costing, payroll, payables, general ledgers, subsid- 
tury ledgers, or special records. And everybody in the 
office can operate it. Any competent typist will give you 
a fair day’s work the very first day. No special training 
required. No premium salaries to pay 


Here's all the machine you need for good bookkeep 


TODAY'S BEST BUY FOR CLERICAL 
SAVINGS! Call your representative for a 
complete demonstration of the new Low 
Cost bookkeeping machine. Or write for 
folder AB664. Remington Rand, Room 
1518, 318 Fourth Ave., New York 10, N.Y. 


ing practice. Complete typewriter description permits 
you to explain entries and prevent misunderstandings 
Five totals provide you with up-to-date balances and 
complete daily proof; more totals as needed for distribu 
tion and other purposes 

The new Low-Cost bookkeeping machine is another 
good example of the constant search made by Remington 
Rand for better business methods. Let your representa 
tive show you other profitable ideas in manual, visible, 
machine, punched-card, and electronic methods. Call 
him in for helpful recommendations on any type of 


record-keeping or management control problem 


Remington Prtarnd. 


PROFIT-BUILDING IDEAS FOR BUSINESS 





WHO'S WHERE 








In the Front Office 
John R. Alison, onetini 


tary f Comme;r 
member of NACA 
munistrative vi pre ident 

raft, Hawthorne, Calif 

William A. Uline and William C. Moore, 
both formerly with Bendix Aviation Corp 
Scintilla Magneto Division, have 
Allied Precision Industries Sales and Ingi 
neering Corp, at Geneva, | pr | 
and vice president 

4. W. Morgan, former executive at Con- 
solidated Vultee Aircraft Ce rp ind Hugh 
Aircraft Co., has been appointed tive 
vice pre ident and general manag 
Pachmayr Gun Works, Los Angeles 

Clarence Francis, chairman of General 
Foods Corp has been elected to the board 
of Bendix Aviation Corp., Detroit. Larry 
Figenrauch has | 
Eclipse-Pioneer Division foundries at Tet 
boro, N. J.. and Willard Neuert new 
production managct 

Gill Robb Wilson, special assistant to 
the president of United States Freight Co 
ind Hal A. Kroeger, New York manage 
ment consultant, have been elected director 


of Air Associat In leterboro, N. J 


rganized 


eCOMMK iles manager of 


Changes 
C. H. Sharp ha 


eral manager of H. H 
Ohio. Other chang: 
firm: C. R. Thorpe, chief 
Melcher, special projects engineer 

Eph Howard has been ippointed man 
ier of the ramjet branch of the engin 
facility at Arnold Engineering Dev 
Center, Tullahoma, Venn 

Richard Barkle is new assistant to the 
vice president—public relations of Northwest 
Orient Airlines 

Carl F. Brown, formerly with Lockheed 
Aircraft Corp. and Glenn L. Martin Co 
has become manager of VFederal-Mogul 
Corp Greenville (Mich.) Division 

Leslie B. Tollaksen has been appointed 
manager of technical products for Remler 
Co., San Francisco electronics producer 

Larry Olenik is manager of National Au 
lines’ new public relations branch and nev 
bureau in New York 

Gordon J. Rice has been named defer 
ontract manager for Borg-Warn 
Norge Aircraft Division 

Elmer R. Kramber | 
revenue iccounting 


Air Line 


Honors and Elections 


Igor I. Sikorsky, engineering manage f 
United Aircraft Corp Sikorsky Aircraft 
Division, this week received the University 
7 | , 3 iW ard 
as “‘aviation’s outstanding man of th i 

Joaquim de Brite Subtil, Portugal repr 
sentative on the council of International 
Civil Aviation Organization, is ne 
man of the ICAO Committe 
Support of Air Navigation Service 


of Denver school of aeronauti 


AVIATION WEEK, December 7, 1953 





ERVER 


{ \ W hitnes 1S plit 
f more than 
red S 700 Ib 
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the Prat 


> Although USAF still is supporting development of the Convair NB-55 
supersonic bomber as eventual successor of the B-52, Boeing is developing 
a competitor for the Convair project in its Wichita plant. The Boeing 
project is expected to emerge as a supersonic version of the B-47 Stratojet 


Nat 1 | 
| doubl 


ift 


© American Airlines will atte mpt to set a new official transcontinental speed 
record in the transport category with its Douglas DC-7 carly next year when 
winter winds blowing from west to east are at maximum strength. Present 
record is 6 hr. 17 min. set in 1949 by a Lockheed Constellation on an 
Eastern Air Lines delivery flight from Burbank to Ia Guardia Field. Recent 
6 hr. 31 min. crossing of a fully loaded American DC-7 
longer route between Los Angeles International Airport and New York's 
Idlewild. It bettered the previous unofficial record for passenger-laden trans 
ports of 6 hr. 47 min. made in 1947 by a United Air Lines DC-4 


was made over the 


P Dou mm juipped Mach met 
\ i th rm t Mach 


> American Airlines engineers are looking for a ducted-fan turbojet with a 
higher percentage of bypassed air than utilized in the current design of the 
Rolls-Royce Conway 11,500-Ib.thrust bypass jet. Allison Division of Gen 
eral Motors experimented briefly with ducted fans several vears ago but 
there is currently no concrete activity in this field by U.S. engine builders. 


> Pratt & Whitney Aircraft’s J57 turbojet is being considered as a power 

plant for some long-range missiles 

Dou irk , d | dys AB 
ently wh t hrowing itra 


> Pan American World Airways has an Air Force contract to develop experi 
mental rocket mail delivery systems. First expernnments with rocket mail 
were done in Germany before World War Ul. Pan American and Radio 
Corp. of America are still negotiating with USAF over contract operation 
of the long-range missile proving ground at Cocoa, Fla 


cl 
ir hed 
ext March 


> North American F-S6D all-weather interceptor is the latest USAI plane 
to use vortex generators. ‘These devices are emploved around the flush air 
inlets and on the empennage to avoid turbulent airflow. Boeing B-47 also 


uses vortex generators on its wings 
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Equipment Makers Win Buying Fight 


® Major weapons subsystems to be purchased direct by 


USAF and furnished to prime contractors. 


® New policy recaptures for Air Force buying authority 


delegated under previous single-contractor concept. 


By Robert Hotz 
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ipproved by ARDC 
USAF’ buy 


nanufacturers using 


ulting 


cquipment 
lesign specifications re 
clopment ] quipment in 
I'wo will be forwarded to 

ontractors for inclusion 
ued to 


fem 
capon ystems or 1 
units in the field for 


thi 


ht sumuta 
@ Category ‘Vhree 
ment betw n cquipme 
md USAF. util 
USAI 
Lae 


e Category Four in 
USAT fr 
using | 
| oe 
SAI 


} bys 
| ) 


onal p 
t id 2 


quipm 
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‘otoguiphe sound cqapaent New Wing Boosts Comet 2 Lift 


photographic ground cquipment 
P Responsibilties—AMIC and ARD( 


are given authority to alter the procure 


ment pro edures established in the n 


regulation by joint agreement after a 


pecific revi of an individual case 


where good reasons exist for deviation By Nat Mehitterick 
Reasons include unique techi | prol i \\ ‘ . _ 

tatatg tong sada, a steas McGraw: Comet Backlog 
cin Livi i i. itil ‘ 
levclop t in¢ ly ; London—A t ft 
devciopimen nd thi | ~x4 . —_ 


‘Droop snoot, planned also for Comet 3, improves 


WU 


takeoff performance: thrust-reverser reported near. 





vility « I ilar conti O1 ) . 
ipal | rs ' 1] 


ing considered 


AMC is ordered b 


on to include provision 


racts with we ipo! vstem 
USAT ippro 


I 
quipment development and 
jut] 


prov iding fe 


tion iccomplhi hed directly by the 

ontractor under Cat 
Responsibilitic 

nand lll giving ip y\ | 

@ AMC-approval of sub 

tvpe f subcont a 


17 








\l 
> Thrust Reverse 
ft ¢ 


> Tiny rtant Advantage 
lishec 
ART 
th 
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tu prevent the aircraft from becoming 
airborne 
Immediately 


Karachi crash 


changed 


ifter the 
Comet operating manual wa 


to require pilot to keep their nose 


wheels on the ground until unstick 
peed had been built up 

Kor Comet ] 
proved adequat 
(Comet 
120,000) Ib.) 


que tion that 


this ha 
But for 
over il] 


Ope ration 
protection 
heavics maximum 


veight there was son 
idditional weight limita 
tions would be necessary to remove 
fully the danger of a recurrence of th 
Rome and Karachi incident 
© ‘Takeoff Problem Solved—T hx 
ving will solve this problem and allow 
the Comet 2 
mum weight m all condition 
De Havilland will not release 
to illustrate 


wing, but 


Hew 


to operate up to its maxi 
figure 

idvantages of th 
ARB has wing in 
Comet prototype and 
takeoff problem ha 


new 
con the 
ction on a 
Claims th been 
olved Present operating procedure 
will be kept, even with the new wing 
P iingine Performance—Dec_ Havilland 
Claims that the new wing will not affect 
Cruising speed 

Engine intakes for the Comet 2's 
four 6,500-Ib.thrust Rolls-Royce Avon 
R.A. 9 jets will be affected only slightly 
by the new configuration 

But the present 6,500-Ib 
the R.A. 9 is slated to increase up to 
7,200 Ib,, improving cruise and takeoff 
P Stall Speeds—The new wing by na 
ture will ease slightly the second major 
problem of civil jet operations—landing 
peceds As the heavier, 
tall speed on landing becomes 


rating of 


Comets get 
a more 
urgent requirement 

Che Comet tall speed at maxi 
landing weight is said to be 
greater than that of the Series 1, the 


latter being about 105 mph. ‘The 


beatity 


new 
wing will narrow the gap 

But the wing is by no means 
going to solve all landing problems of 
the de Havilland transports especially 
those of the heavier > (allup 
weight 145,000 Ib.) 

Ultimately, both U.S. and. British 
manufacturers agree, mechanism 
to reverse the thrust of a jet will be 
needed to allow heavy jet transports to 
land on most of the world’s runways 
> Bridging the Gap—If the new Comet 
wing and the reverse thrust mechanism 
ire as successful as the British contend, 
they will go along wav toward bridging 
the gap between ARB and Civil Aero 
nautics Administration certifica 
tion of the Series 3 

Problems of takeoff and stalling arc 
high on the list of subjects on which 
CAA jet evaluator George Haldeman 
has said he wants more information. 

Correspondence between CAA and 
ARB has started again, looking toward 
i new visit by Haldeman next spring 
to sce the new Comet 2 wing in actior 


ney 


Comet 


VOTHIC 


Ove! 


14 


More ‘Titanium a ‘Must’: Talbott 
USAF’s chief calls for 


production of the metal. anticipates support from Wilson. 


By Katherine Johnsen 


Air Force Se Harold ‘lalbott 
has added momentum to a determined 
government and industry to 
S. titanium ¢ ipacity vastly 


retar 


drive by 
( xpand the | 
ind rapidly 

He described must 
for superior air power in the future and 
called — for immediate 
tion to increase production. ‘Talbott 
ant ipated that Defense Secretary 
Charles Wilson would support his posi 
tion 

We are woefully weak in producing 
000 tons a year,” ‘Talbott told the 
Senate’s Strategic Metals Subcommit 
tec, headed by Sen. George Malone 
> Vast Gap—Reopened hearing in the 
idded 


betwecn 


titanium as a 


vigorou and 


testimony on. the 
upply and 
record, 


new 


capital 


vast gap titanium 


demand to the subcommittee’ 
developed at previous hearings at which 
Air Force and West Coast aircraft man 
ufacturers appeared (AviATION WEEK 
Oct. 26, p 14: Nov. 23, P rea’ 
e Roy Hurley, board chairman of Cur 
tiss- Wright ¢ orp., estimated that if 
titanium were freely available his firm 
could use 36,000 tons annually by 195¢ 
in the commercial and military engines 
it expects to build 

Uhis would require a titanium spong 
108,000 tons, allowing fot 
and manufacture 
expectation of 
under present 


output of 
waste im processing 
The most optimistic 

ponge output by 1956 
plans is 13,200 tons 

e William O'Donnell, chict develop 
ment engincer for Republic Aviation 
Corp. emphasized that titanium is ¢ 
sential for aircraft 
and guided missiles now approaching 
production 

eLeo M. Harvey, president of Harve 
Machine Co., reported that a private 
indicated that by 1955 
manufacturers could use 50,000 
imnually and an addi 


highspeed fighter 


SUTVCY aircraft 
CHP Ine 
tons of titanmim 
tional 50,000 tons each successive 
until a minimum requirement of 250 
000 tons a year is reached 

He said airframe manufacturers have 
indicated a similar requirement eventu 
liv, bringing the total to 500,000 tons a 
year, 
© Urgent Program—Here are recent ck 
velopments that indicate the urgency ot 
the titanium production expansion pro 


Veul 


gram 
e New survey. Air Force and the Of 
fice of the Assistant Secretary of De 
fense for Supply and Logistics, headed 
by Charles ‘Thomas, are launching a 
new review that is expected to result 


immediate action to 


increase 


i a major increase in Defense Depart 
» official titanium requirement, set 
5,000 tons annuallh 


nent 
two vcars ago at 
1956. 
e Pressure on ODM. ‘The 
ment study will bring heavy pressure on 
Office of Defense Mobilization to raise 
the ceiling of 25,000 tons a year as the 
titanium expansion goal. ODM at first 
ut Defense Department’s 35,000-ton: 
vear recommendation to 22,500 but 
nereased it this summer to 25,000 ton 
[he Malone subcommittee plans to 
onfront ODM) chief Arthur Flem 
ming with the testimony of the aircratt 
a hearing 


new Ie quire 


ndustry on requirements at 
n the near future 

General Services Administration’s 
hief, Edmund F. Mansure, has assured 
the Senate subcommittee that he will 
take prompt steps to contract for the 
full 25,000-ton expansion authorized by 
ODM 

So far, GSA has contracted for only 
12,300 tons a vear: 6,000 with Crane 
Co., 3,600 with Titanium Metals Corp., 
ind 2,700 tons with du Pont de Nemour 
Corp. In private facilities, du Pont i 
producing 900 ton This would 
bring the optimum 1956 output to 13 
200 tons 
e New expansion. 
to expand with government assistance 
National Research Corp. and Mon 

nto Chemical Co reported they have 
i proposal for a 6,000-tons-a-vear facilits 


i year 


Produ Cl ire Te id 


ising a new, jointly developed proce 
vending before GSA 
Horizons, Inc., 1 
1 pilot plant to test onc 
ses it has developed 
Electro-Metallargical Co., a subsidh 
uv of Union Carbide and Carbon 
Corp., will put up corporation money 
construct a 10,000-tons-a-vear facility 
with assurance of government purchase 
Titanium Metals is an 
further expansion 
doubtful. “‘T 


in economic point of 


r¢ idy to construct 


of two pro¢ 


f production 
ther candidate for 
DuPont, 
feel that from 
iew we should not expand at the pre 
nt time but our effort 
to the development of processes having 
inherently greater promise of providing 
nearly com 


however, 1S 
should de vot 


titanium at more 
nensurate with the long-range require 
ments of the military and civilian 
fields,” du Pont’ 1) I: \ Csee testi 
fied 
© Poor Quality—Improvement of the 
quality of titamum poses a problem 
matching that of boosting output for 
the military and industry 

Aircraft and engine manufacturer 
stimate that a Brinell hardness rating 


pri CS 
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of 140 to 150 maximum on titanium and ord ( DI nt team, says J. E. Ashman, presi 


wl as 


illoys ts required Quarles says ich will c dent of Air Associates, Inc., Teterboro, 
The hardness rating stipulated in the resentative rom tl wed N. J. “The 


/ r . 
Vitanium Metals conti ict, first to be d fron quick way out for revitalizing sales ef- 
executed, was 225 Brinell, and much ritter rive at unani- fort told the 


is no easy bromide or 


: , llth annual meeting 
of the firm’s production has been wasted nv ws, they will be ste ' $ Aviation Dicteihetors @& Moenufer 


because of poor quality. As a result, in idd r nt, including a1 heen at St Loui 


Ness Hypnosis Ashman blamed 


tead of reaching its capacity output lissent by tl epartn of efense > Busi 


of 3,600 tons a year in September 1952 
1s the contract called for, the firm is not 
expected to reach this rate until next 
mid Vcal 

» Increasing Difhiculties—\icanwhil 


urcraft and engine manufacturers cay 


term seller's market tor induc 
of hypnosis” in business 
" ustomer company § 
thr il manager 
rdinatos 


nd traimine are 
expect increasing difficulties in obtain ind Tramin , 


mg titanium 

@QOne aircraft engine program alone ' ¥ ; 
il] use up about three-fourths of the paci Ou ish Ml va mn : ind other 
1956 ontput of titanium of 13,200 ton , ' ible tool 

William Gwinn, general manager of va q ts a 

Pratt & Whitney Aircraft, estimates hi P New Ofhcer me IE SeSSION 

company would require 6,000 ton to { elected a 


the J57 program and that its license Ay tiation Needs New ’ mount of 
lord Motor Co would require ibout ‘ " ’ P ( pp mp Detroit 

mes | Sales Effort: Ashman ; SN a Or 
e Titanium allocation program on tof ' ind Northin 
voluntary basis. An allocation 1s no mor ket it A Winston 
than a license to bun \ competition 


obtaining ettective 


Oreaniza 


for the metal increas manufacturer 
cven those with location ippeal 
headed for difhiculti 
el'rom the long-range view, Army and 
is well as the air arms, promis 
come heavy users of titanium 
to the c mpetition for the metal 


R&D Chief Outlines 
Research Polies 

Ihe Defense D partinent has taken 
earcl 
but will restrict upport to tho 

ith a high probability of produ 

ing results for military need vs Don 
id A. Ouark tant Secretary of 
Defense for Research and Development 

Certain basic research “of marginal . , : 
relevance to the Defense mission” wil] LEDUC 021 predecessor to trance’s 022 ramjet, with designer Rene Leduc (center) 


he shifted to the National Science 


loundation, Quarles told the Stanford 6 ‘ é p pe 
Research Institute at San Francisco Mach 2 I orecasl for Ledue Q2? 


Quarles says the military will spend 


no tep to ce emphasize basic re 


ar 


ipproximately $1.3 billion this year on McGraw Tlill \ ' ] 


$.000 separate research and develop 

ment program approximate] two-and 

half times the annual amount spent 

prior to the Korean War 

> Method of Operation—In decentraliz 

Ing Defense R&D activiti AVIATION 

Week Oct. 26, p. 9), Quarles report 

that each of the three services will be I le fl ont nt 

held individually responsible for seeing )?] . K Ju vo the trickiest problem 
that its own programs are ¥ I xy ) ntered in building the 
@ Realistic, relative to the state of the 1bso1 ict iN Phe fuel 
irt and the chances of succe rencl I Vill Welgi » nn 
e Sound in relation to respective need: ic «ke th 

ind to programs of other military serv > 24,000 Hp.—I 

Ices. ' lop the equ 
> Coordinating Committees— More than 

a dozen coordinating committees, one ft. per min. at Ma 
for each major field of activity, will plan 


] 
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IA TA’s recent air trafhe 
for air tourist service 


srepuet 107 
Bretagne 503! 40 
Bocing 377 5] 
Constellation (up to 749A 58* 
Constellation 1049 78 
Convair 240 40) 
Convair 340 +5 
C46 3] 
DC-3 he oe 

DC-4 
DC-4AM 44 


*In North-South America and neart 


ind ¢ ur ' 14 





High-Density Minimums 


conferences set the following minimum 


eating den 


Argonaut 
DC-6 
DC-6B 

be lizabethan 
Languedo 
Sandringham 
Scandia 

Vi ount 
Viking 


Wayfarer 








IATA Approves Global Aircoach 


Member airlines pave 


Way 


for trans-Pacifie tourist 


flights and high-density service across mid-Atlantic. 


Worldwide aircoach service now i 
issured as a result of International Air 
Transport Assn.’s trafhi 
Honolulu. Agreement 
the 70 member airlines to 
ervice across the Jast 
the Pacific. 
Major feature 
other agreement 
@ Addition of 
mid-Atlantic 
© Readjustment of 
fire 
© Determination of condition 
ferentiate tourist from first-cla 
© Standardization of baggage 
on world ai 
@ Initiation of new 
on scheduled 
parts of the world 
The trans-Pacifie agreement set Apt 
l as the start of tourist service 
ll three of Pacity 
hetween North America, Australia and 
w Zcaland Malaya, Siam Hong 
Kong and the Philippine ind Japan 
nal Ke rca 
Pourist far 
tun about ) below pre 
rat 
YF S1.100 Fare 


concerned 


conferences at 
enacted by 
tretch coach 
non-tourist link 


were 


of the air tourist and 


tourist ervice over the 


coach and first-cla 

to dif 
CTVICE 

illowances 
route: 

quantify discount 


ir-carvo crv ice in on 


acro 


rout Phi ( «iT 


on the three il] 
ent first-cl 


routs 


Provided the rover 
the IATA 


enger will be abl 


ments ipprove 
recmecnt mn 
to fly 


ice for 


til pl 
round the world on tourist ser 
ibout SI1L00 hirst-cla fare 
ibout $1,700 
lourist CTVICE 
will begin Oct. 1, 1954 
time first-class fares wall be 
vards and tourist rate et at 
ind 20 ke 
lirst-class fare 
South America over the 
will increase about 
fluctuation 


now 1 
mid-Atlantic 
At that 
idjusted up 
between 


ove 


route 


Kurope and 
South Atlanti 


ly mse of CUT 


between 


TOTICS 


16 


On the North 
voted to narrow thi 
thre two 


IATA 


between 


Atlantic route, 
difference 
CTVICt Slight 
both tourist and first-cla 
iry to meet rising cost 
the basic North Atlantic fare between 
London New York will be $400 
one-way and $720 roundtrip. At pre 
ent, the first-class fare 395 and 


$711 


mcreases mM 
will he 


lor example 


neces 


and 


ire $395 
lourist fares will be $290 one-wa 
and $522 roundtrip, compared 
$275 and $495 at present. Off 
Nov. 1 through 
first-cla 
iwainst th 


with 
eason 
from 
$640 


roundtrip fares 
Mar. 31] 
$425 tourist, a 
S611 and $425 
P Special Services—In addition te th 
expansion of the air tourist network, the 


will be and 


current 


reed on special coach 
CTVICE waong Northern England, 
Scotland and Scandinavia. ‘This permit 
further reductions of 10 below 
rates in the 28-passenger D¢ 

On the Bur yp Africa rate 
micreas Vcr greed 

Vic with th 
it 5 to } 
fares wall rise 
differen 

Incr Isé rah ng 
iso will be made on 
nad Murope lar Kast route 
> Barrier Doors—NMixed-cla uircraft 
will be ibout 15 airlines, the 
IATA conferences brought out. 

llowe\ that 
might result from carrving two kind 
of trafhie in tl ThiY bulkhead 
must erected between tourist 
first-cla compartment Each 
vill be fitted th doo hich 
latched 

The mixed-aircraft resolutio ub 

t te ‘ 


conference 


tourist 


light 
both 
differential remaining 
iurope-Middle East 
ibout | vith an 1S 
n the two rate 

from > to 10 
Europe India 


upon for 


betwee 


ll ed hy 
Cl oO pl vent ibusc 
plan 
and 


barrie! 
in be 


review im a \ 


> Solving Problems—Alcoholic —bever- 
ages will not be sold on tourist flight 
in the Western Hemisphere or acro 
the Pacific. Elsewhere, they wall be 
only at certain specified minimum 
price 
IATA 
allow mce probl m 
+4 Ib. for 
class. Exces 
vstem, will be charged at a straigh 


idult fare 
International air cargo rat 


hed out the bag 

tandardizing it at 
and 66 Ib. for 
under the 


ilso. thre 


tourist first 
baggage, new 
of the one-wa' 


generally — the im 
Europe and the Middle Fa 
Africa and South America 
be 1ncre ised 5 \ new 

of 30% for shipments 
#40 Ib. will be allowed 

ind North and Central 


Budget Forces CAA 
Safety Realignment 
Budget officer last week 


details of the thr 
made by Civil 


main 


Ore 
being 
ministration to pare it 
budget Phev ar 

® Realignment of the Off 
safety 

¢ Elimination of 

tical communication 

e Klimination © 

nerate 

CAA Administ: 
budget 

ot the 


DOWET 


ordered hi 
final detail 
| in order to save a 
dollars ' po ible 
ix months of the fis 
June 30 
CAA will r 

program by realigning it 
his will 
i VCar Basi OrganiZzal 


huffle it 
respon ibilitie 


hip within the r 
the regions and the 
vill not be affected 

P Delegate Authority 
will ible for 
performance of th 


be respon 
vork program. Tach 
delegate ifet igent 
cipt review, ipprt 
imendment, renewal and 1 
ill certificates, operations sp 
designations, waive! permit 
documents which have to | 
or issued by CAA 
Ches ifety 
ponsible for conducting 
for the conduct of all 
tigation 


VIcw ive 
1) 


agent 


negotiations and 
Uupervisor 

Under the aT: 
to provide faster 
ince problems 
otice personnel 


ther than ! 





maces eres much sieves” ATA Updates Aviation Statistics 


> ‘Maximum Use’—Effort will be made, . 
said A. S. Koch. OAS director, to Modley’s 1953 compilation of industry facts and figures 
ae cohen agp pun pr. agg is based on information from hundreds of sources. 
igaments at the field level, planned 
programs at regional headquarters and 
assignments to the aeronautical center t Pore 
and to industry and government train —— , , e “y new oe 
ing courses where available are planned. = PUP?"" ~e ge “psi : rts = oat mee 
Current plans of the safety office mai on : ' aa " a ony 
entail redistribution of employes among agent ee pe 
regions and between the four region Pe “* —_ shat But 
ind the Washington office dig :' ur-fold 
Studies are continuing to determin , , # , 
which 35 of the 452 interstate a 
nautical communications stations wi 
be eliminated or consolidated 
rion Werk Novy. 23, p. IS Phi 
1 expected to save CAA $1,107,000 
veal | mpha l 1S be ng pla 
maintaining a communicati 
quo for the airline, militar 
users of the tations in tl 
of safety. Each of the thr 
air traffic use about a third 
lirways service 1 © it 
tudy indicated 
> Location Factor—Big fa ( 
determination is the location hy , P Labor 
tation as it affects main trunk ) :' e\ 
or particular natural hazard 
mountain Ihe arca covered bi P Facilities 
tation is another factor m ON esi K 
imity to other availabl tation 
portant. The station’s activit 
on idered 
The stations affected by th 
will not be dropped it once but phrasece 
out within the next six month 
Som 00 of the 1,260 auvilia 
power generator vill be hut down 
Jan. | hat choice will depend upor 
the availability of a secondar ( 
Dowel Non of the mere 
gasoline generators will be rem 
I there at two dependabl 
ot power ay ilabl 
tion throughout the countn 
vill ive CAA $360,000 
iddition to the photo 
in CAA’s Washingtor 
AVIATION WEEK 
. ] ’ il] 


Multi-Engine Business 
Plane Service Booms 


Maintenance of multi-engine b 
ri urcraft by Grand Central An 
Co., Glendale, ilif., is running 
all-time high, the ompan\ 
cheduling of \ 
vears backlog h eel rted earl kK ‘ 
this vear > Production 
Approximatel 
planes have been 
Central during 19 
Denn ort 
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turing have ilmost unchanged 
> Finance 

@ With an increase 
of only 


mayor 


of working ¢ ipital 
1950 th 


manufacturers were 


0 million from 
urframe 
ble to finance a $575-million increase 
n accounts recewable 
e Working ipital 


mad mventorn 
turnover 

from 4 fine per 
1950 to 17.) 195 

@ During the cars for 


ulabl thie 


reased 


times in 


number 
raft 
+ eana 


port we a 


poration produ i it ind 


f mone. imo 
vhich made 
@© From 1937 to 195 
frame manufacturer 
fae ot ] } 
is $537 million 

@ln the | ca rom 
only once ' th iit 
profit rate higher than that of 
facturme imdustries in 194] 
of the 12 vear it was Ie 
half of the 
ndustric 

> Military 
@ About If 
vorth of 


hich lo 
number mone. 

the 12 maior ai 
net ftedera 


paid I 
et proht 


blhion The 
1941 to 1952 
raft industt 
il] That 
In ecicht 
than 
rate of all manufacturing 


Aviation 


cent 


ounty 


per 


million 
related procureme 
tt hi l 
car 19 
@ We lost +7 
ir. but 
rift ck tro 
e The a 


( lain 


! porary 
| 


| HOO 
}] 
> Airline: 


@ This is the | 


tin mid 


Pittsburgh te 
Phrailack Iphia }! ] fagvecoa hi f day 


passenec te rf from 


t da 


mcd sta 


hh, ¢ 


| t. rank, ¢ 
| }o 


) ty 


Whi 
tram-cou 
n-parlor 
19 urplane, 14 hi 
@As of Jun ( 
owned about 1,500 
$460 million 
@ In the year ended June 30, 1953, the 
nonskeds flew pas 
enger miles as the trunkline 
flew in 1939 
@® (largo 


S16 ~- 
1953, the 


urpl ii¢ 


lirline 
valued at 


many revenue 


domesti 


uircraft ha 
1945 


irregular Carric! com 


carned by crown 
1 inky 15 fold 
ot ill-« | 
petition, — th 
freight 
@ Mail 
operating 
uled airlines in 1935 
7.2 in 1952 

> Helicopters: 

@ Approximately 
been produced in the last seven year 

e Current helicopter industry employ 
ibout 14,000 Six manufac 


ice 
ro and 
‘irline expre 
busine ha even-fold 
which contributed of the 
of domesti hed 


contributed only 


frown 


INCOM 


3,000 heli opters have 


ment rs 


18 


In spite 


and 


turer 

mode] 

> Utility Aircraft: 
© Utility aircraft 
1,000 planes in 195 
1949 


eater 


tion will reach 


highest produc 


proau 


tion 
eA 
it | 
Hil pel 
P Exports: 
® Since 

urcraft have een shipp oversea 


ti if 


ince 
irplan in be flown 


ceat-mile if used 


four 
500 


cent p' 


VC il 
+,U0U military 


0 illic 
o \ iden OF i l export Military 
Deten ( other 


ment 100 million 


hip 


n 19 
®brom 194 ( I> 4 | { »s. ex 
ported 24] 
valued at 


transport 
ind LUM 


miullior 


' 
++ 
uitiiit urcral 


5] million 
P Foreign Aviation 
° In 19 irl 


than Duho} 


rie! 


HUREL-DUBOIS 31, prototype of H.D. 32 


million pa cngel 


@ British exports in 
at $12] 6 
$603 


larger 
duction of the 
@ Jn 1952, Canada exported $32.7 
lion worth of aeronautic products into 
the U.S 


nearly 25 billion pa 

enger-miles 

1952 were valued 
with 
But 


much 


million, compared 
2 million U.S. export 
make up a vcry 
ilue of total pro 


sritish export 
percentage of 
countrs 


mil 


the first time such export 


vere significant since World War II 


> Miscellaneous 


@ Airport investment in the [ 
510 billion—S6 billion ha 


for military airports, $4 billion for 


he en 


urport 
etn fiscal 195 
Marine pilot 


| iC ¢ do 


thi 
the numb 


OOO) 


fleet ordered by Air France to replace DC-3. 


Air Franee Orders H.D. 32 Fleet 


McGraw-Hill World News 
orde red 
tran 


1 
WwccK 


Paris Au ral ha 
Hurel-Duboi twin-cngine 
port the airline d last 

This is the largest of plane 
\ir France has ordered from any French 
ind it is the first pla ed for 
Hurel-Duboi 
followed by 
both Irre 


hope 


mnoun 


number 


builder 
the H.D 


the order 


expect 


contract 
nch 


to be 
Carricl 


builder 


from other 


foreign Lhe 


orders for the high-aspect-ratio wing 


transport to 150 

Deliveries to Air France ar hed 
uled to begin within two year The 
H.D. 32 cessor to th prototype 


and 
to bring 


H.D. 31, will be used DC-3 1 
} 


placement French 
{ Dion 
lirst prototype of th i 
ompletion and is expected to 
initial flight before year’s end. ‘Testin 
ill be brief because the design (Avia 
tion Week Apr. 20, p. 40) already ha 
been proved thoroughly in the H.D 
1, which is almost exactly the 
tt the 32 ha 


} 


line 
nearing 


make it 


plane CX C} 
ngine 1 
Whitney 
Wrght Cyclon 
l 
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pal ot 
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Convair speeds you on your way 
... after the flight, too! 


It 
( 
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asm CONVAIR 


Engineering to the Nth Power 


MORE AIRLINES HAVE CHOSEN CONVAIR THAN ANY OTHER MODERN PASSENGER PLANE: N 
Araent °* A © Alit taly © Ame a3 fe 


ef 
Soon to f 





——--dsS ow 


Loneer 


Pn 


! 
_ vital contributors to aviation progress 


F % 
”™ AMMAR See ; 
IO oromnnio UGH] American Liberty and Hispano- Phe imposing list of Eelipse and Pioneer “firsts” includes 


Suiza were the last word in aircraft 
% engines... and when air frames 
%, : were covered with fabrie and held 

5 together by baling wire? 


Remember when the 400-horsepower fastest and most luxurious airliner, took to the skies 


the Autosyn* system of remote indication, the first practical 

direct-cranking electric starter, the first aircraft) engine- 

driven generator, the first all-electric automatic pilot, and 

the first mass-produced combustion starters for jet engines 
Even then, Eelipse accessories and Pioneer instruments to name just a few. 

were on the job helping to overeome the operating limi- 


; Today. as the Eclipse-Pioneer Division of Bendix 
tations offered by weather, distance and man himself. 


Aviation Corporation, these two famous names identify the 

And so it has continued through the years. Eclipse and world’s largest producer of aviation instruments and acces- 
Pioneer products were there providing vital information and sories. And now, as Aviation concludes its first golden 
serving as added “crew men” when the Navy's NC-4 made chapter and embarks with vigorous optimism on its second 
the first flight over the Atlantic ... when Lindbergh soloed half century of progress, we renew our pledge to make 
the Atlantic .. . when Wilkins probed the Arctic . .. when available to the industry, aircraft instrument and accessory 
the A-bomb went to Hiroshima... when the B-50 girdled equipment of the finest quality and most advanced design 
the world non-stop... when the new DC-7, America’s that man can produce. OREGISTERED TRADE-MARK 


PRECISION PRODUCTS* MADE BY ECLIPSE-PIONEER 


Automat , ems Oxygen Equipment 
Airplane ar ng nents *recision Components for Servo 


Flight a v rume ’ sm and Computing 


Air Pre ' : 0 Permanent Mold and Die 


i ” 
Elimina oe Castings of Magnesium and TETERBORO, NEW JERSEY + DIVISION OF Bendix 


AVIATION CORPORATION 
West Coast Office: 117 E. Providencia, Burbank, Calif. 
Export Sales: Bendix International Division 
205 East 42nd St., New York 17, N.Y. 


World’s Largest Producer of Aviation Instruments and Accessories 





LARGER CARGO PLANES like Bristol Freighter will spark airfreight expansion 


IRON FIREMAN 


Air Brokers Mate Planes, Cargo VERTICAL GYRO 


Baltic Air Exchange in Britain speeds freight shipment ot always easy, when an airplane 
ugh the ‘KY to 


by bringing together the carriers and the shippers. cssisiiy. 2 
CSPCciaily | 


London—A modern development of As new raft { { vou have to w accurately. Thi 
i 200-year-old British institution sery the broker t ts t vhy Iron Fireman’s Vertical Gyro is 
is a marriage broker to bring together — tacularly. 0 valuable in aircraft and guided 
on the one hand scheduled airlines and ® Global Service—} 
charter aircraft operators, and on thi of th hy 


tem It establishe 


l and into 
other shippers of cargo and organiz ind transmits the infor 


of parties of passenget il oan nu » other components of the 
The modern development is th 

tic Air Exchange, and it meets betwe 
noon and | p. m. on the floor 

Baltic Exchange, which has been ai 
ranging ship charters and the shipment 
of merchandise for two centuries n Wie: 
P Speed to Sell—Speed is a key factor un the w t Fireman 


Vertical 


lron 


the operation of the air exchangs ln 
one Case a passenger wa loft 30 mim Gyre 
ute ifter he had ipproached thie 
broker. In another, a cargo of machin 
cry was on its way overseas within for 
hour 
The air exchange was organized in 
1947, although plans for an air section 
in the Baltic Exchange had been di 
ussed before World War II. In 194 
the Airbrokers’ Assn. was formed t 
promote use of the air exchange 
Represented on the market are som 
90 of the principal United Kingdom 
ind foreign owners, including British 
Overseas Aircraft Corp British Eure t 
pean Airways, Sabena Belgian Airline t ‘ f } Ld 
KILM Roval Dutch Airlines, Air Fran mile Iron Frreman 
ind Air India > New Routes—Unt \ a 
Much of the commercial charteru the most t f / ; 
of British independent compan 
done through the Airbrokers’ Assn. ‘Th hipping t rf t = 
members feel that busin no lang el = 
limited only by the shortag f suitabl can ’ | \ ; DIVISION 


long-distance, high-capac ity freigh eve! t | 2800 S.E. 9th Ave., Portland, Ore. 


For more information, write to 
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in general cargo, and man 
ire bemg made by exporter 
Also, independent operators Can n 
ipply to operate new routes. More thai 
100 such applications have been sent to 
the Air Tran port Advisory Council bi 
thes including a number f 
Operators will be 
heduled 


10 vears, thus en 


ct Mpanmics 
CTScds route 
to maintain 
ervices for seven to 
ibling them to plan ahead with confi 
dence and to attract badly needed 
dditional capital to the industr 

> Big, and Growing— | he independent 
making a sizcabk 
ontribution to the total capacity of 
Britain's SCTVICE As the 
new and larger aircraft com 


ranted li TiS¢ 


yperators ar ilread 
merchant au 
mto com 
mission, they expect to broaden then 
ictivitu 
difficult territoric 
Growth of the 
Britain's 
Qn international 
rating to a regular timetabk 
multiplied threefold in the past th 
\Cal Pa trafhy ha fran 
84% in the same period. Freight char 
ters have added considerably to. thi 
volume, and the traffic carried by mem 
bers of the British Independent Au 
Transport Assn. went up 100 n the 
last year 
British 


‘ 
19% mor 


particularly in nev 


fraght volum il 
irlines has been dramati 


cheduled 


cngcr up 


kuropean  Airwa' carried 
freight last vear han the 
car before 

In their last financial year 

Airways Corp. carried 

erage of over 164 tons of freight 

day, repre 


Oversea 


of nearh 
befo 


go carried m the fi 


nting a rise 
total of three 
iddition to ca 
holds of their 
corporation operates regular freigh 
London and Sing 
with stripped York aircraft 
bulky cargo uch a 
propeller 
> Channel = Jumping—Britam ro 
Channel air ferry service 1 
satisfactorih A task recently under 
taken was the movement of 2,000 head 
of cattle to the Continent, perhaps the 
biggest catth 
to date 

Another large ile 
moval of the office equipment and fur 
niture from the 200-room headquarter 
of the North Atlantic ‘Treaty Organiza 
tion in London to its new home in Pari 
his equip 
ment weighing over nine tons was 
pleted in four days. An interesting point 
is that this air operation was not expen 
ive: it raised the overall cost onl 
slightly, due to the substantial e 
omy effected in packing and insurance 
> Aid to Exporters—Britain’ 
who 
minded in the world, are being backed 
up by airfreight facilities that 
them to build up new overseas busine 


wer the veal 


passenger aircraft 


ices between 


working ver 
acrial movement of 


job was the re 


movement of cumbrous 


com 


exportel 


todav arc among the most air 


enabl 
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ite electron 


vithstand shock 


» Housing 
for airborne 
\ hic h tt 


problems a 


intrie equ porment 
ise to 
ht cause olten 


dificult a 


ind forces 
pore sent 
elroni ten themselve 


of ele 


xample i pre irized external hou ing capable 
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peed range and meetit r all 


ind tunnel tests to complete tool 
ed the electronics manutacturer 
er involved 


prot le mm 


hie Ip you, 
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Since 1925. COLLEGE POINT NEW YORK 
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EDISON Resistance Temperature 
Detectors are hermetically 
sealed for complete protection 
against corrosion. 





Cutaway showing possible positions of 
resistance bulbs in inlet and outlet tubes. 

















RPM measured with 


EDISON 


Resistance Temperature Detectors 














Edison resistance temperature detectors can 
sed to 


charger systems 


be u measure impeller speeds in super 


Where it is impractical to couple a tachome 
ter device to the high speed rotating shaft, 
the RPM of the shaft can be determined by 
tl ture curve plotted from the tem 


thie tempera 
perature differential between the inlet and 


outlet air ducts 

With one Edison detector in each duct, the 
difference in and 
then carried to a ratio type indicator and is 
expressed in RPM. A separate alarm bridge 


temperature is measured 


it provides an automatic warning when 


circt 


ever the differential reaches the preset alarm 


There are a variety of combinations. We 
may be able to help solve your problems if 
they involve temperature and/or alarm 
differential temperature with indication and/ 
or alarm or any special type of application 
such as that described above 


Our engineering staff will gladly go over 
your you at your 

of course, without obligation on 
Write to 


requirements with con- 
venience 


your part 


Q Edicon. 


INCORPORATED 


Instrument Division 


49 Lakeside Avenue, West Orange, New Jersey 





YOU CAN ALWAYS RELY ON EDISON 








il il} 
utler 


office machinery, radio sets, musi 
truments, electrical equipment, 
nd chemicals 
Apart from 
vhich is gaining popularity for air 
freight is the simplicity—and 
lightness—of the packaging r 


speed, an advantag 
cons 
quent 
quired 

\ man, wishing to export a 
machine to Africa, brought it to the 
terminal packed in a_ stout 
| Subsequent remov il of 


DOX 
, reduced the freight 


sCWille 


TWavs 
vooden 
thi is unnece ir’ 
ll by $8.40. 
Other advantages are lower handling 
sts and good safety factor. Recently 
two separate consignments of fluores- 
ent lighting tubes, sent by surface 
transport to were found on 
rrival to be damaged. Replacement 
ordered out by all arrived im p 


rfect 


Greece, 


ondition 

> Chicks and Chocolate—Air cargoes to 
from the minute to the im 
mense—from a day-old chick to a 
124-ton chocolate-making plant. But 
not on unusual 


day range 


Hain emphia is 1S NOW 
but on the 


rious commodities in 


irmage of 
demand, 


regular 
dail 


pharmaceuti il product 


itcms 
uch as ma 
hinery parts, car ind wearing 
pparel. An exception perhaps 1s the 

nsport of livestock 

I'very third or fourth 
British Overseas Aircraft Corp 

in animal, bird, fish on 

| xpansion of this trade h produ 

new building at London A rport 
hostel for animal built by Britain 
Societv for the Pre 
to Animals at a cost of 


with an lane 


pare 


rt ptil 


Roval 
Cruelt 


It 3 quipped 


ntion 


mobile oxvgen unit for 


PAA-EAL Interchange 
Approval Renewed 

\pproy il of the voluntary New York 
South America interchange contract be 
tween Pan American World Airway 
ind Eastern Air Lines again has been 
recommended by Civil Aeronautics 
Board examiner Thomas Wr 
ontroversial Balboa service case 

CAB two years ago reversed Wrenn’s 


recommendation, but Presidents Eisen 


CAB 


nn in the 


hower and ‘Truman returned th 
opinion for Board Ihe Board 
has favored forcing competitive com 
binations of Braniff Airways with East 


Pan American with National 


TCVICW 


ern and 
Airlines 


Eisenhower l 


reque ted new 
in the case Wrenn 
lis recommendations of two years agi 
finding that the new evidence does mn 
ilter | conclusions. Wrenn 
ilso recommended that th Board 
hould consider a Braniff-Nat 
bination if it is voluntarily 


vide nee 


examiner renewed 


his previou 
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LICOPTERS! 


Just as far as you can see! 


And with our precision gears 
they do the most amazing things! 


A lot of the performance in terms of smooth even power 
is due to the precision made Rotor Transmission 
Manufactured by the Steel Products Engineering Company 


for the Bell Aircraft Corporation 


For 48 years we have be en de Signing and produc ing £c% 
gear assemblies, and other components which have 


the highest possible precision characteristics 


THE STEEL PRODUCTS ENGINEERING CO. 


. 93 fy’ 42 aden 7) 
‘ 








‘Kelly’ Johnson Looks at Deltas and Swept Designs, and Finds . . . 





Thin, Straight Wings Best Up to Mach 2 


Lockheed engineer says delta or swept wings do not 


match lift or handling features of straight foil. 


“Styles are bad things in engineer 
ing,” says C. I “Kelly” Johnson, 
Lockheed chief engineer, who takes a 
dim view of the aeronautical fashion 
trend toward the triangular silhouette. 

So he proposes a further critical evalu 
ition of wing and tail planforms for 
supersonic flight. Out of his analysis 
comes a strong argument for the un 
swept thin wing of low aspect ratio, a 
Lockheed design trend which has been 
interrupted only once in recent years 
with the sweptwing XF°-90 penetration 
fighter of 1949. Johnson's views were 
presented in a paper at the recent So 
ciety of Automotive ingineers’ National 
\eronautical Mecting.* 

Johnson makes his design comparison 
on the basis of what he calls the “real 
estate problem.” His first criterion for 
comparison is equal field length; he fur 
ther specifies that the same mission and 
the same payload or equipment are ad 
ditional criteria 

Then, choosing his working speed 
range from Mach zero to two, Johnson 
rides forth to conflict against the pro 
ponents of the delta and the swept wing 
> First Arguments— These are the advan 

“Airplane Configurations for Highspeed 


Flight,’ by Clarence L. Johnson, Chief En 
cineer, Lockheed Aircraft Corp 


26 


tages of the straight wing, says Johnson 
e Better landing and takeoff characteris 
tics than either delta or swept wing 

e Stability advantages over the delta at 
high angles of attack 

e Higher lift-drag ratio than a 
able delta 


( Ompat 





Straight-Wing Defense 


First release on the Douglas X-3 re 
search aircraft (Aviation Week Nov 
23, p. 13) might have prompted thes 
two immediate 
@ Is that all the wing area? 

@ Why did Douglas use a 
wing? 

The design story on the 
white X-3 remains to be told; but there 
is a spokesman for the simple geometry 
of a straight wing 

“Kelly” Johnson, Lockheed’s chief 
engineer, made a strong case for the 
unswept layout recently. Speaking at 
the recent SAE National Aeronautic 
Meeting well in advance of the appear 
ance of Lockheed’s own straight-winged 
F104 fighter, he defended its conven 
tional layout in an aeronautical world 
of triangular and swept shapes 

His arguments, detailed on these 
pages, could also apply to the design of 
the tinv wing of the X-3 


questions 
straight 


glistening 











e Maximum usable lift is more than 
twice that of a delta, and about half 
gain as much as that of a tailed delta 
@ Overall stability and control is su 
perior to other planform 

The major problem with the straight 
thin wing will be one of flutter and 
acro-clastic effects, savs Johnson. Sta 
bility at high speed will be about the 
same as the delta, and will no doubt call 
for artificial stability and be 
cause the buffet characteristics of thin 
wings at high lift are largely unknown, 
“we may have to accept some transoni 
buffeting.” 
> Lockheed Study—Most of Jolinson’ 
ammunition was furnished by the r 
sults of a fighter design study Lockheed 
made in 1947, 

The final configuration was a twin 
tailed delta; it was discarded as a design 
after a drag evaluation through the 
transonic range showed its inferiority to 
other wing configurations 

Drag evaluation was merely the last 
straw, according to Johnson. Before 
this, the Lockheed design teams found 
that the airplane would be directionalls 
unstable at high angles of attack; stabil 
ity reversed before the stall 

When trim studies made, ther 
discovered that there was a great loss of 
lift when the wing was trimmed for anv 
given angle of attack. Thev were able 
suitable trim characteristics by 
wing section outboard of 


devices; 


were 


to get 


moving the 
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This FIBREGLASS ENTRY STEP 
for the Chance Vought F7U-3 Cutlass, designed to 
out-fly or out-fight any carrier-based fighter in the 
world, is another example of the toughness, 
strength and perfection of the parts produced 
by Omohundro for tomorrow’s terrific plane 
speeds. Investigate what the Omohundro “O”’ 
means in improved processes today 
Contact—Paul Omohundro Company 
Box 696 Paramount, Calif., TOrrey 7-9217 


C. P. Waggoner Co., Southern Representative 








THE WRIGHT BROTHERS 
USED A HIP CRADLE FOR CONTROL 


PILOTS RELY ON 


ADAMS-RITE 


GRIP CONTROLS AND QUADRANTS 


The quadrant illustrated has been 
developed for one of the latest high 
performance trainers. ADAMS-RITE can 
build complete engine contro! quad- 
rants to your specification or can sup- 
ply component parts from throttle 
control grips to control knobs to NAS 
configuration 


To insure quality, economy and speed 
you can rely on ADAMS-RITE. 


& 


Midwest Representative George 
Municipel Airport, Wichita, Kansos 
Offices 
Canadion Representative 


Railwoy ond Power Engineering Co 


St. Lowis, Kansos City, Ft 


Offices throughout Conoda 
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was not answer to highspeed problems 


the vertical tail to deflections as great as 

55 deg. 

The lift-drag ratio was about half that 
of the F-80; to get the same kind of 
flareout on landing meant thrust output 
equal to half normal power of the pow 
erplant. 

The landing gear presented its prob 
lems; because of the flareout rate of 
descent, the shock strut had to travel 
25 in., an abnormal amount. 

The structure, usually thought of a 
an advantage with the delta type, had 
two adverse aspects. First, high suction 
loads on the upper surface were devel 
oped during pullsip maneuvers at low 
iltitude. Second, stressed cover plates 
had to be used in quantity to provide 
iccess to cquipment placed in the wing 
of the delta 

Finally, the weight of the delta pro 
posal was a few hundred pounds mor 
than a competing sweptwing 
with a tail. 
> Delta Difficulties-Johnson begins his 
arguments against the delta with thes« 
flat statements 
e “There has been very limited experi 
ence obtained with delta-wing-type ait 
craft.” 


design 


been 
ubsoni 
uirplane 
TCA he d 

vept 

have 


. (delta-wing aircraft) ha 
flown almost entirely in the 
speed range. No delta-wing 
has obtained the high speed 
by rocket-powered straight 
wing research aircraft. In fact 
reached speeds obtained by service air 
craft. Within the next few vears, thi 
ituation will, no doubt, be changed.” 
e “The advantages . . . of the delta wing 
ire primarily those having to do with 
structure.” 

Chief drawback of the delta 
Johnson, is the very low maximum 
coefficients available. ‘This is becau 
the leading-edge sweep, plus the nec« 
use of trailing-edge clevons to ob 
tain pute h control 

Ihe structural advantages generall\ 
credited to the delta are, in many cas 
due to the use of low aspect ratio and 
credited to the delta, h 


yA T' 


crroneous|\ 
idds 

Savs Johnson: “After 
wings in the aspect ratio range of from 
6 to 12, it is hard for a designer to 
bring himself to draw those of 2 and 
3 in rectangular planform. When he 
it becomes immediately apparent 
that the delta airplane has no patent on 


vears of drawing 


does, 





COMPARISON OF SURFACE AREAS - 
VARIOUS AIRPLANE CONFIGURATIONS 


is oye 
| 

overact| WING AREA | 

LENGTH} 


Freer 


AIRPLANE 
MODEL 


TABLE I 
HORIZONTAL | 
TAL AREA | 


7 +——___—, 
SQuARE| % OF |SQUARE| % OF 
FEET |WING AREA, FEET |WINGAREA, FEET [WING ARE 


| 


VERTICAL TOTAL AREA OF WING 
TAIL AREA | AND EMPENNAGE 


woes ———4 —— - 
SQUARE| % OF | SQUARE % oF 
FEET ING AREA 
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2376 | 
F°66 100 
xF-92 100 


F-94C 
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avro 698 


AVRO TOTA 


GLOSTER JAVELIN 


BOULTON PAUL PK-I20 


BOULTON PAUL PII! 
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FLIGHT REFUELING INC. of Dan- 
bury, Conn.,uses Timken tapered 

roller bearings in the hose reel 

unit of its probe and drogue 

inflight refueling system to insure 
dependable, trouble-free per- 
formance. Mounting details are 
still classified information. 
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Xe 
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Gas hose reels out on TIMKEN bearings 
to give thirsty fighters a drink 


UELING a combat plane in mid- 

air is a tough job for the reel that 
feeds out the fuel hose. It has to reel 
in and out smoothly and steadily, 
without fail, under any flight condi- 
tions. That's why Flight Refueling 
Inc. of Danbury, Conn., uses two 
Timken tapered roller bearings in 
the hose reel unit of its probe and 


drogue inflight refueling system. 


reel turns 


rhe 


stick because Timken bearings’ true 


freely doesn't 
rolling motion and extremely smooth 
surface finish practically eliminate 
friction. 
Thrust loads are no problem 
either since Timken bearings’ tapered 


takes 


well as radial loads, and takes them 


construction thrust loads as 


in any combination 


FINISHED TO CLOSER 
TOLERANCES 


ishing to incredibl 


honing operauon 


the amazingly 


turing methods 


Company 


The Timken Compar 


der in’ | TAPERED ROLLER BEARINGS 


icknowledged le 


idvanced des 


NOT JUST A BALL = - NOT JUST A ROLLER 


THE TIMKEN TAPERED ROLLER 


ten 


the 


BEARING TAKES RADIAL 


AND THRUST 


Why not get all the many Timken 
bearing advantages in the machines 
you build or buy? Look for the trade- 
mark “Timken” stamped on every 
bearing —that's the bearing to 
specify. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cana- 


dian plant: St. Thomas, Ontario 


LOADS OR ANY COMBINATION 





another mamnjoth airliner 
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America’s newest and fastest airliner 
offers non-stop, coast-to-coast service 
under eight hours. 


equipped with 


g qm LOC 


speed/economy/ 


Douglas designers specified Camloc fas 
for the all-important engine cowling and for 


inspection panels throughout the giant DC-7 


Carmloc quarter-turn fasteners save time and mn Loc¢ 


money in both installation and operation 
fastener 


Camloc fasteners are positive, because their 
corporation 


combination cam and spring action makes it 
impossible for vibration to shake them loose. 22 Spring Valley Road, Paramus, N. J 


WEST COAST OFFICE 
5410 WILSHIRE BLVD., LOS ANGELE 
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the structural advantages that go with 
low aspect ratio.” 

> Not Tailless—Johnson says that the 
delta-winged airplanes make up for their 


lack of horizontal tail by requiring 


“. . terrific vertical tails.” From meas 
urement of contemporary type hie 
shows that the total surface area of the 
deltas—without horizontal tails—is, in 
some cases, as much as the area of con 
ventional aircraft with the horizontal 
tails 

Furthermore, he says, the low win 
loadings that are required to get reason 
able takeoff and landing distance for 
delta result in higher surface area pe 
pound of gross weight than conventional 
types 

Ihe overall delta pe rrormance in be 
improved by the addition of a horizontal 
tail with some reasonable tail length 
Johnson states, and thus you can carn 
higher wing loadings 

One of the primary advantages cred 
ited to the delta is the availability of 
space within the wing. Johnson say 


that flight at supersonic speed requires 


wing thicknesses so low that this ad 
vantage disappears 

Actual delta designs show that fuse 
lage cross-section and length are as great 
for the delta as for the conventional air 
plane, and Johnson adds that it is im 
possible to reduce the cross-section of 
engine, equipment, ducts or the pilot 
by the choice of wing planform—to any 
important degree. 
> Greater Drag—This adds up to greater 
drag for a delta at supersonic speeds be 
cause—even though fuselage drags ar 
similar to conventional types—lower 
wing loading and large vertical tail 
increase the total 

“A major error in evaluating the delta 
type is generally made in considering 


ATCA 





DIRECTIONAL STABILITY vs ANGLE OF ATTACK 
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KEARFOTT 
COMPONENTS 


— essential for 
modern controls 


| 


(shown 1/4 size 


shown full size 


KEARFOTT COMPONENTS 
INCLUDE; 


SINCE 1917 


earfott 


CREATIVE ENGINEERING 
PRODUCTION ACHIEVEMENT 
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KEARFOTT 


COMPANY, INC., 1150 McBride Ave., Little Falls, N 
Midwest Office: 188 W Randolph St, Chicago |, Ilinois 
West Coast Office: 253 N. Vinedo Ave., Pasadena, Calif 


A General Precision Equipment Corporation Subsidiary 
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You are looking at the 
makings of a crash. But it 
won't happen. Through the 
darkness a new Aircraft 
Radar revealed a mountain 
range directly in the flight path. Now 
the pilot is climbing to clear it. 


Like a powerful telescope, this 
advanced-type radar equipment enables 
the pilot to study obstacles ‘‘close-up’’— 
in a choice cf five different ranges be- 
tween 5 and 200 miles. Here is a com- 
pact lightweight radar that will readily 
indicate mountains and near-by aircraft 
It can locate thunderheads and other 
cloud formations— permit the pilot to 








navigate a safe course. It 
can map terrains, showing 
the pilot the salient char- 
acteristics of the ground 
he’s flying over. It canjhelp 
the pilot keep his plane on the desired 
flight path. It can even be used as a 
visual check against the landing and 
approach instruments in his plane. 


This new Aircraft Radar, made by 
RCA for the Navy Bureau of Aeronautics, 
is another technical achievement worked 
out in close co-operation with. the mili- 
tary to insure U.S. supremacy in elec- 
tronics. Meet the RCA engineers and field 
technicians in your branch of service. 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT CAMDEN. N.J. 
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EFFECT OF THICKNESS ON DRAG 
STRAIGHT WING (WING ALONE) 
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without wire cutter 
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DRAG ~ PERCENT 


with wire « 


No. 196-6 











wing arca without c 
NEEDLE NOSE 


mum lift and drag at 
END CUTTER PIN PLIERS 


attack. While the pounds | yu PLIERS 
foot sound good falling off the ea ern (Ai ae 


rule, the wing doesn’t show up ver —— 
; f ; L 
well with its limited pitch control and i gon-7'4" p FOR pHousTRine 
low usable maxiraum lifts on takeoff and ) : sen gat CATALOG 
landing.”’ ne r AND GENE com 
“ 5 J f- we you 
Phen he concludes that the major a Keel Pa These coralog® 9 on more 
? mation 
vantages of the delta type are n < f 4 1 plete informe = d, 
4000 S°°P 
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structural ngidity and in the improve ces lon 
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Cc 
space generally available in th on ae " bench ond eo par 
: production on 
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wodoy 
e tor them 


wer 
renance 


hguration 

P Not Swept, Either—Jolnson di Writ 

belicve in the sweptba k wing 1 co ' a. 

tender with the straight w 

supersonic speed @ Choose from more than 30 
Phat opinion he backs up 


ing that the undesirable charact cutting or twisting function faster, easier, more safely than any other 


of the swept wing become re pliers. Snap-ons are heat-treated from surface to core and the jaws, 


Snap-on types and sizes. Each is built to perform its specific gripping, 


when the leading edge wee ng I cutting edges and points are locally tempe red to exact degree of hard- 
creases for supersonic speed ness and toughness for greatest durability. Write for catalogs 

Structurally, the swept wing described above. Snap-on branch ware- 
high ispect ratio, even thoug CTO . houses in 42 industrial centers offer direct 
dynamic aspect ratio may b oe a. WZ factory service to industry everywhere. 
means high fuselage and wn ’ : i 


ema pom, . * SNAP-ON TOOLS CORPORATION | 


maximum lift is poor, and 
8020-. 28th Avenue, Kenosha, Wisconsin 


wavs a chance of pitch-up n 
> Straight W ing- Johnson cnt " * Snap-on is the trademark of Snap-on Tools Corporation 
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INTEGRALLY INSULATED DUCTING FOR BLEED SYSTEMS AND DISTRIBUTION 
OF HIGH-TEMPERATURE GASES FROM TURBO-PROP ENGINES TO FIRE WALL 


Stainless Steel Products has developed integrally insulated Ducting Systems which 
oe a a me a ae tl a Me eg 


ducting with attendant danger of fire. 


STAINLESS STEEL PRODUCTS INC. 


2480 0. SAN FERNANDO BLVD 
BURBANK, CALIFORNIA 








Look to Qf bor Satisfaction! 
TRANSDUCERS 


4, 

’ a COMBINATION CHECK & 
f anne prey wl VALVE (Nitric Acid. 
esistant) Mo del No 1295 

s to 1000 PS >... for 

nitric acid and 

wn stream. 

nd nitrogen 

Has a seat 

with all met 

tainless 30) 

ro leakage 

Design features re Aan wesnnab 

eliminate erroneous responses ode and Gane 
due to transverse acceleration 

permit relatively large output at 

pressure differentials as low 

is .ODOL p.s.i., resolution of .06 

ind null of Oly. or ie 


TYPICAL APPLICATIONS: 


Fuel Systems: Automatic regulation 
of tank withdrawals to maintain 
orrect c.g. of aircraft 


Ale Speed Indication: Permit 
tantaneous electrical reading 


no lag time 


Mach Meter Sensing: [)ifferential 
ensing of impact and stati 

pre ure for visual reading or auto 
lot control during sonic-barrier 
netration 


Altitude Control: When connected 


to auto-pilot yatem 





Write today for CA F's descriptive catalogue of 


For further information 
Flectrical and Hydraulic Control Equipment 


write, phone or wire 
i? 7 7 . fe * Electrical * Pneumatic * Hydraulic Control Equipment * 

Gencral © Sailjic ie ee ee 2 
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EFFECT OF ASPECT RATIO ON DRAG 
STRAIGHT WING PLUS FUSELAGE 
1000, 


». 
+o 
4 areer 


DRAG ~ PERCENT 


rome & So 


12 14 «6 
MACH NUMBER 


of a straight wing is one which is un 
wept on a line somewhere between 25 
ind 70% of the wing chord. Such a 
wing probably must be tapered for 
tructural reason If the low aspect 
ratios of the delta wing are acceptable to 
pilots, then Johnson is willing to use 
imilar aspect ratio Then, he say 
you have to screw up your courage and 
draw a ompal ible straight wing plan 
form. With that, it 1 po ible to ob 
tain wing thicknesses of 5% or les 

[he major problem ire dCrTO-Cld 
ind flutter, but these are apabl of so 
lution, says Johnson 

The straight-wing airplane will hav 
the same sort of stability problems that 
have been badgering acrodynamicists for 
years, and in common with all low-a 
pect-ratio jayouts, will probably require 
artificial stability devices to take 
the combination of lateral and 
tional effects. 
P Specifically—To illustrate the point 
Johnson makes a drag comparison of 
the typical tailed fighter at Mach 0.8 
ind Mach 1.6. At the higher speed, the 
drag has been increased to 520% of its 
ubsonic value In the breakdown, 
wave drag—negligible at subsonic speed 
becomes extremely important in th 
super3on:c range. Pitching moments of 
wing and tail cause measurable amounts 


t) t 


of trim drag 
Thickness drag is extremely impor 
tant in the supersonic regime At Mach 
1.5 . for example, a 3% wing has onh 
6 of the drag of one that is 5% 
thick 
Subsonically, — the ituation 
versed to some degree because of flow 
eparation at the leading edge of the 
thinner section 
Johnson points out an omission of 
design studi hese assumed 
that the variation of the airplane eff 
iency factor “ d in the denomina 
tor of the uati or induced drag 
} 


coethcient be 


ilues of Reynolds’ number 

not . te vs, and thu 

tudies de veloped substantial er 

> More Comparisons—Considering ef 

fects of aspect ratio, Johnson show } 
iph which plots drag against Mach 

number for two aspect ratios. “There i 

nothing good aerodynami 
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If this man 


were free to speak... 


Maueh of his thinking ts classified as Security 
Information. Much of his mind is pledged to 
silence, for the love of his country and the future 


of our world But this much he car tell 


Already the dawn of a new world is with us. At 


The Glenn L. Martin Company, for instan 


new aircraft, guided missiles and electronic weapo 
are being designed not as today’s flying vehicles | 
coordinated and controlled spaceborne syst rf 


tomorrow 


Behind that work is a powerful new team of Mar iwineers working together under 
an entirely new concept of avionics known as Martin Syst Engineering. Today, that 
Story is under security wraps, but this man can tell you tl 


You will hear more about Martir 


THE GLENN L. MARTIN COMPANY 


AIRCRAFT BALTIMORE - MARYLAND 
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IN V-ti0] Gi eSitla-tm ialelm leh Ze el=t-limiils 


Standard of the Industry for years. 


Metal Closures ace by Tubing 
Seal ‘Ge. Inc. cent ‘clog vital ine 
draulic lines...can't be ‘sucked in.” 

For dependable Aircraft, use these 
dependable Metal Closures by 


Tubing Seal Cap, Inc 


WOR 


THE ORIGINAL METAL CLOSURES 


TUBING SEAL CAP, INC. 


808 WEST SANTA ANITA 
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spect ratio, Johnson points out 
But it is required for highspeed airplane 
ret low thick ratio 


in order to g 
The comparison has been made with 


low a 


1 


1 wing-fuseclage combination because sé 


much of the wing area of a low-aspect 
ratio wing gets buricd in the aircraft 
ti selage 

Irim drag is important for the tailed 
though in the case of the 


larger. In acom 


rplane, 
celta it is ( 
parison Of trimmed values of maxunmum 
hift-drag ratio, the delta shows a con 
sistently 
peed range 

Lift Considerations— I hic 
form for obtaining optimum usable lift 
is the straight wing, says Johnson. Lead 
ing-edge and trailing-edge devices ar 
cxtremely effective. For a 
rea, more usable area is outside the 
fuselage to be affected by lift 
ind to develop lift The 
on thie 


onsiderably 


lower value over the entire 


best plan 


given 


device 
shorter chord 
requires less down load tail for 
tim 

When comparative maximum lifts ar 
plotted for the delta, tailed delta and 
straight straight wing ul 
perior 

Stability 


upersonl 


wing, the 


common to all 


John on 


where the design uses low aspect 


probl i Ir 
urplanes say 
ratio 
md high sweep in the wings and a long 
dense fuselage. He look 
roll damp I 
ment 

At low ng of 
haracteristics mav well 
ble, but at high 
cxist 

Some typ 
hibit tendencies to lose or reverse all 
directional stability and “‘sw ip end 
high angles of attack. Some oth 
have high rates of roll 
speed 

But th 


chang 


for vaw and 


to become standard equip 
ittach flight 
quite rea 

ingle problem 


ording to Johnson, ex 


plague de Ngne! 
will automatically di ippe 
wing thi ind bett 
namic form 
Concluding In tability 
Johnson says that Lockheed tests have 
shown that overall stability and contro] 
charactcristi ire uperior for the 


raft with ay per tail 


nimcnt 


traight wing ai 


over other fy pe 
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Nalve Talk | 


for WM. R. WHITTAKER CoO., Ltd. 
by Marvin Miles, 
Aviation Writers Assn 


« 


Senior Member, 


Knowing the delicacy of the subject, and not being one to 
avoid a controversial issue, | opened what turned out to be a 
rather lively discussion, with the question: 

How does the Whittaker Company feel about entertainment? 

Vice President Glenn Whitaker, 
spokesman for the group, began: 

“Unfortunately, Marv, 
bad name in government and industry 


who turned out to be the 


the word entertainment has gained 
during recent years. If 
you mean the lavish deals, big parties and hyperspecial — and 
expensive — attention that has received bad press in past years, 
then we want no part of it. 

“Nor do the 


table suppliers as well as the vast 


gone to prevent their men from being 
influenced by 


other steady, repu- 


uppliers to 


keep 


buyers and engineers. business transactions on the cold. 
No company with good products and impersonal plane of paper work 


resort to We know of cases 


majority of 


sound pricing needs to Glenn said, “in 
bribes and lavish entertainment. which manufacturers have given strict 
On the other hand, no compar orders that an 
needs to turn its back on human nature accept a luncheon from a vendor! 
“We are all for hospitality. To u Thi 


hospitality means 


employee cannot even 


would indicate a com 
good taste, friend plete lack of faith in the employee's 
tanding. You know i gri \ in his ability to make 
when you are talking with a 0 1 ions. In my book, any man 
hort ions could be influenced 

nd too ry iy torm of vendor entertainment 


should 


to im 


hip nd under 


alone a luncheon check 


be hired nyway 


Glenn stressed the benefit that 


buyers and engineers derive from 


spending some of their own ime 


] , 
gol g with suppliers. 


iccompll 
I lo know a man in his 


during his working 


rdir 
E nly form a much 
7 judgment, hi 


lue of his word 


the Whittaker people 
ed the privilege of 
rir trend 
pitality, they've 

niage otf tbe 


tf mm othe 


“For this reason we have always 


t ad 
1M only as a coms 


with many of the 


encouraged our people to spend as 


much time as possible with our 


customers,” he continued. 
iiyic prot lem 


(sl ! uded 

“This hospitality has never won 
hut it 
opportunity to 
really get to know our customers, 


us an order and it never will, 


has given ts thre 
and they have come to know us bet 
they ure 
facts, the 
claims that we 


ter. And because of this, 
better able to weigh the 

data and the 
constantly lay before them. 


! 1y la tritast 
There’s another side to the pic 


Whit “Marv, this ix good ti “ae for 


ture, Glenn poimes out: TI 
ridi u both parties, and no one can deny 


Compar i 
noth t " f plar nav it.” 








1. Over 800 Parker compounds have been 


developed to meet your individual O-ring 


and custom-molded rubber requirements 


Just any compound won't do the job. Parker 


checks your specifications to see which 
compound is best. If none do the job, we'll 
formulate and mix (shown above) a special 


compound to solve your individual problem. 





Look how Parker O-ring compounds 
have earned acceptance 
for all military applications 





1): epson upnpeenene fttt 


2. Tensile strength is one of the many 3.Elongation, being tested here, and maxi- 4. Fluid and temperature tests help assure 
specifications that each Parker O-ring mum compression set are other vital factors long life of Parker O-rings. Compounds 
compound must pass. Other tests prove that determine which compound will assure are checked for resistance to oil, fuel, or 


resistance to both tear and abrasion. leakproof O-rings for your application. chemicals at high or low temperatures 
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THE PARKER 
APPLIANCE COMPANY 
Section 502-C 

17325 Euctid Avenue 
Cleveland 12, Ohio 


Please send me the follow nea 4 
ing informatio | 


O-ring catalog No. 5100 


about Parker engine accessories, 


No 33081 
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5.Provefor yourself that ParkerO-rings 6. What other Parker products for air RusBER PrRopucts Diviston 

are right for your specific application craft applications interest you? We build The Parker Appliance Company 
They're economical to use. And they  jet-engine accessories (shown above) for 174325 Euclid Ave., Cleveland 12, Ohio 
help designers save weight and space! engine f/wel, hot-air and hydraulic systems 1538 South Eastern Ave., Los Angeles, Cal 
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Military-Civil Battle Rages Over DME 


CAA resisting Defense Dept. push to make it abandon 


its present DME for newer armed services’ type. 


Outcome of five-year-old conflict will determine future 


civil navigation system to be used in the U. S. 


By Philip Klass 


Outcome of the 
VCTSUS 


battle 
military 


now raging 
DMI 
measuring equipment) is ex 
pected to have far-reaching effects on 
the U. S.. and possibly ivil 


{ 
tems for the next 15 to 


Over civil 


type 
(distance 


foreign 
navigation 
0) year 
The controversy is this: Should the 
Civil Aeronautics Administration aban 
don its present DME svstem in 
favor of a newer military” version 
(Aviation Werk Nov, 23, p. 18 
Root of the fight, which far 
DMI, created sharp 
five vears ago within Special Committe 
31 and 40 of the Radio ‘Vechnical 
Acronautics, formed to 
tem of an 
witabl 


ci\ il 


tran 


cend cleavages 


Commission for 
COMMON 


trafhy 


military vse 


develop a 
navigation and control 
for civil 

Ihe controversy came to the for 
in the pring of 1951, following thi 
outbreak of the Korean war. It led to 
resignations of the Navigation 
of the Research and De 
velopment Board, and emasculation of 
the authority of the Air Navigation 
Development Board ANDB was set 
1945 to supervise th 


development of — the 


and 


Committec 


up itt overall 


many dcifferent 


projects needed for the 
Ultimate Common Sy 
Whether the recently announced re 
organization of ANDB (Aviation 
Week Nov. 9, p. 108) is a result of the 


civil DME squabble 


Interim md 
tem 


present military 


t 

not clear 
> Military System 
been released on the 
tem, called ‘TACAN 
Navigation), for 


ever, the 


detail have 
military svs 
\crial 
Tlow 


general characteristics of the 
pieced together from 


| cw 
new 
lactical 


security, reason 


vstem can be 
information contained in the report by 
RIPECA’s Special Committee 31 and 
tatcement 


guarded ipproved for 


lease 

PACAN is desis 
variety of navigation 
functions \ 
capable of giving both omnirange-type 
and D™ME-tvpe§ distance in 
urborne unit, it 
1 radar 


ovid i 
a ntrol 
unit is 


ned to p 
ind trathe 
‘ingle airborn 
hbearmyg 
formation. ‘Th 
is reported, also can perform as 


yATTNK 


40 


identifs 


ground radar ope 


transponder (safety) beacon to 
the airplane on 

S( ] expected the single airborne 
oO to give 


height and to provid 


unit al information on plane 


voice Commun) 
itions and “private line’ 
tions of standard 
from the ground and 
from the an 


No One 


today j 


communica 
command instruction 
icknowledgment 
PACAN 
capable of providing all of 
envisioned by SC-31, or 
for further 


will say whether 
thre vice 
vhether these 
development 

Ihe svstem, originall developed b 
lhederal Telecommunications Lab for 
the Navy, ha idopted by th 
\ir Force for inter-service standardiza 
tion. Tfiowever, there ar that 
within the USAF are not 
too happ over thi policy 
P Military Proposal—The military ar 
beheved to proposed that CAA 
hange or convert its present DMI 
tations to the tem 

If this were don ind new civil 
DMI wert cle igned for the 
tem, these units would get 
only distance mformation thes 
interrogated the converted CAA ground 
tations 

Military aircraft, equipped with the 
full TACAN unit, would get both di 
tance and bearing information. Civil 
urcratt VORs 
ommniranges) to get bearing indications 
> Behind the Proposal—Unless — the 
military can sell their proposal, they 
rust between two unpleasant 
ilternatives 
e Set up and operate in the U.S. a 
military (TACAN tem that 
essentially duplicates the existing civil 
rway 

Cost of this 
quipment installation and maintenance 
osts, 1 iround $50 million 
¢ Equip aircraft with both civil and 


t fo cn 


ire obj ctive 


be cll 


r¢ port 


ome cirel 


h iv¢ 


new military s\ 


r} 
rivoornne 


militar 
when 


would contmue to us 


choo ( 
airways S$\ 


ternative, including 


said to be 


military navigation 
ible the planes t operate ithe U.S 
ct allow them to pick up at a moment’ 
notice to fly tact 

Penalty for this approach i 
mible of 


equipment in 


equipmctr 


to Wy Ov 
ind th mamtaming 
borne milit 


ind trving to find sp 





Exclusive Report 


Report ol top-level Defens and 
Department negotia 
aimed at getting Civil Aero 

Administration to abandon 
DMI distance 


Tals 


Commerce 

tion 

naut 

its present civil 

mcasuring Cquipmic nt crnou 
> i 

over the present program 


from CAA 
tim 


cloud 
despite reassurance 
hese doubts 
when the civil 
ready to roll 
How ir in 


come at a 
DMI 
Many 
tion operation; pro 
duction units will be 
vailable in 30-60 days 

Ihe negotiations, behind close 
more than the fu 
DMI he 


Ca ily 


progl im 1 
ground sta 


urborn 


] 
doors, involve 
outcome 


ould re 


ture of civil 
of the controversy 
hape the future civil navigation 

tem used in the ( S. and 
broad 

lo give it reader im 1 ght 
into the issues behind this argu 
ome of its important 


AVIATION WEEK pre 


ment ind 
implication 
ents thi 


‘ 


Exclus report 











jal pac ked fighters and mterceptor 
> Proven System—Civil DMI. propo 
nents sav there is nothing wrong with 
the present CAA system that it is d 
bugged and proven. They sav a chang 
would force CAA to scrap son $12-15 
million worth of ground stati 
of which already are installed and in 
or ready for, operation 

hey cite two manufacturers (Ben 
dix/Hazeltine and Narco) that h 
than $500,000 f order 
for airborne civil DMI 
tart shipping in a couple of 

Abandoning our present DMI, civi 
proponents say, would shatter the 0.3 
with the International Civi 
Aviation Oryrganization ind fore 
countries, which only recently began t 
buy VORs and are pr 
ting for DME's 

Civil DME proponent 
still has “bugs” im it and 
when these are licked, the 
of performing all of 


more worth 


to 


ind ¢ xp t 


, 
month 


position 


ipable 
ons Clanmed for it 


/ 
Pheyv argue that milit 

cady are equipped and 
nd ILS, and 

> Taxpaver Benefits—Supp 

DN iw CAA 


tions necd not b 


' , " 
hould adopt 


miihitan 
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in be converted at relatively | 
Looking at the overall pictur 
sav, a change to military DME we 
benefit the taxpayer 

Military DME proponent 
claims that TACAN does not 
itisfactorily, and say they hav 
but cannot show it for security 

Phe civil aircraft user will benefit b 
a hange to military DMI it 
porters sav, because a single airborne 
unit can serve both as a DME and as a 
radar transponder ifetv) beacon 
ing the expense and weight of a separat 
beacon ANDB ha i ifct b i 
now under development AVIATION 
Week Aug. 17, p. 415 

he military savs it cannot 1 the 
wil navigation vstem \ 
combat area because it lack 

nemy aircraft can use 
easily Military ilso i\ 
ifford to penalize performa 
fighters and interceptor 
Ix Or seven avionic box 
LACAN unit will do the 
> Common System—Chan 
military DME, it upport 
put the U.S. back on the t 
‘ultimate common system 
by SC-31] and representing 
the consensu ) a militar 


expert 

If thy 
of a sinek X pl 
tance, height, radar 


nd possibl O1 mun 
ventually will be realized. ‘Vhe 

ail DMI vsterm, the 

thi potential for growth 

Civil DMI upporters freely ad 
that the present DME, like VOR 
in interim vstem until a i 
multi-purpo black box” 1s fe 

They point to the December 
report of SC-40—also made up of toy 
experts, many of them members of the 
earlier SC-31—that set the standards for 
the present civil DMI 

Based on this report, about 20 
the available radio spectrum } 
was set aside for interim (civil) DMI 
and the remainder was reserved for “the 
development and utilization of the 
gation portion of the ultimate 
mon \ m So the ! 
proponents say we till can go to 
purpose black box, when and 

tate of the technical art permit 

But the military reply that a ful 
250-me. band is needed if the mult 
purpose “ultimate common system 
to be achieved. Otherwise it is like tr 
ing to squeeze a size 1] foot into 
ize 10 shoe 
> Fundamentally the Same—In the fa 
of = thes« harp claim md counter 
claims, it is surprising to find that the 
two types of DMEs are fundamentalh 
the same 

Both operate m the 1,0! 
Both determine distance to thi 
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Sorry! A. W. Haydon Company 
Can't Help Your Timing Here. 


pro and practice can strat hten 


' 
you oul 


But — 


We are the 7 ‘ lor precision timing. 
Come to u wil timing problems 
You ll find that we have olved more 
complex A.C. and D.C. timing problems 
t about anvbody ulse Mavhe we 

ilready solved yours. It costs you 


find out. Write for catalog 


The _— a 
/A. W-RIAYDON 
C0 MPANY 


222 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 
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of pulse 


tation by 


‘ 


ending out a pulse 
that 


tation to rep! 


| mterrogat 

the ground 

lar pul ind then 

clapsed tin between the interre 

pul ce and receipt of the re pl 
Fundamental differ between the 

two typ of DMI ind the one 

to the pr cnt mnpasse, | the te hnique 


cmplo ed to Vive the 
terrogation and rep] 


' 


man cparate im 


channel needed 

prevent an airplane interrogation 

DMI 

round stations in the a Spurrou 
overload the 


triggering can 
tations and deny service to an 
! 


pulse from rcring unwanted 


eround 
ft that 
ratt hat 


leading 


> Clear Channel Vs. Pulse Multiplex 
Ihe civil divides the 
band recommended by SC-40 into |! 
separated b 


ystem 50-m 


interrogate channels, 


me., and 10 relay 
j 


channels—also with 
mc. spacing 


However, 100 


hanne Is int 


interrogate na 
needed to pr 

it I 

channel 


reply 
interference m high den 
pro ide the necessar 
multiplexing i 

This means the 


used 

ivil DME tran 
oded by one of 
different po ible time delays between 
the two pulses (for both interrogation 
ind reph Che combination of 10 dif 


1 pair of pulse 


ire trying to mterrogate them ferent frequency channels and 10 dif 


DESIGN, DEVELOPMENT 








ENGINEERS... 
Interested in 


pushing ahead ? 





The automatic altitude control 


gineered at Honeywell 
| 


ibove, en PFlight Refueling Systems ¢ Pressure Valves 


holds amcraft at any desire ile 


rial om § 0) 000 ’ ’ : 
tude—irom sa Gorn Aircraft Controls Company 


feet ; are specialists in designing and 
mass producing accurate, 
ontrol project , ’ tive, pressure-actuated devices 
, 4 that are compact, light in weight 
and simple in Our 
reputation is based on the de- 
produc ts in 
engineering 
ability to specifica- 
tion in performan e, delivery and 


AESSURE Swi i price. The Republic F-84 is 
te } uu _ oun ‘ but one of the numerous 


—-— planes equipped 


Aircraft 


meres sensi- 


You can work on sucl 
LUCOMLATIE 


if you join Honeywe 


operation 


Right now we have an open 


inv for an 


AERO DYNAMICIS1 
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service plus our 
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with experience in aircraft con 


ro} and stabiliry, fire concrol 


rt ided missile Ss of autopilot 
modern 
with 


trol devices 


velopment. And we need a 


ANALYSI 


RyToO 


Gorn Con- 


GYRO 


with experience in mistru 


you engineering and 
production time by applying our 
specialized knowledge, test equip- 
ment, and manufacturing 
facilities to the development of 
pressure-fluid controls ofany type 


mentation ce Sipe and Ccsting We can save 
prewisron yyro evaluation or rate 
tables or circuits model 

Write |. A 
ing Placement 
AW -12-190 
&, Minnesota 


nee! 
Ly pt 
Minne 


Learn in de 


Johnson, kny 
Director 
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it’s Gorn Aircraft Controls 
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terent pulse spacings (modes), provides 
the necessary 100 discrete channel 
Ihe military svstem is believed to 
use the entire 250-mc. band, dividing it 
into 100 interrogate and 100 reply chan 
nels, each separated by only 14 m 
Pulse multiplexing is reserved for trans 
mitting information other than dis 
tance 
ee Disagreement—Before SC-40 
endcred its recommendation in 1945 
tor an interim DME. using pulse multi 
plexing and 50 me, of the available 250 
mec. band, the committce w reported 
to be torn by harp 
imong its members ove 
this recommendation 
It is said that Navy and some Ai 
Force representatives felt the SC-40 
DME system could be iturated too 


isily when large flights of aircraft di How a B-47 Avoids 


cended on an aircraft carrier or military 
bas« | R kd 

The Navy was r ported to be unabl a ervous rea own 
to satisfactorily use VOR on its carriers 
because of the omnirange beam distor the problem: The “nerves” of the Air Force’s B-47 jet bomber 
ae caused by moving ships in a task consist of a highly-complex series of electronic systems, each 
fleet 

Whatever the reasons, the Navy in 
1948 launched a study-development pro 
gram at Federal TVelecommunication 
Lab for a multi-purpose, pulse-type nav landings, take-offs, turbulent air and gun recoil. 
iwation system, which became thi pres F 
ent TACAN system. At some later thre solution: 3ecause rubber or rubber-component shock 
date, USAF accepted TACAN for it mounts are subject to rapid deterioration by ozone and low 
future navigation system 
> Battle Lines—Ihe battle lines are not 
drawn too firmly in some sectors. CAA 
is sticking by the present civil system 
recommended by SC-40. CAA has in developed three separate types of Met-L-Flex” mountings 
vested its money in the svstem and which isolated these delicate electronic devices from the shock 


one dependent on every other one for efficient operation, These 
sensitive instruments would be unreliable and subject to failure 


if not adequately protected against the vibration and shock of 


temperatures at high altitudes, and because low temperatures 
impair their performance, conventional vibration-control mount- 


ings could not give dependable protection. Robinson engineers 


t ‘ ‘ re 
ichored its present airwa item to and vibration caused by landings, take-offs and rough air. These 
it. The military, with reservations on 


the part of some Air Force personnel is 
backing the change to its svstem 

Ihe airlines and their Air T1 insport the B-47, “America’s first line of defense.” 
Assn. are sitting on the sidelines, watch , 
ing the fracas. None of the carriers ha Do you nave a problem 
ordered any DMEs, and they certainly | in Vibration Control? 


This sam engineering Know how and or temperature extremes, They are 


Robinson mounts are now standard equipment for most of the 


essential electronic devices (including the bombing system) on 


skill can be put to work on your vibra permanently damped; they do not pack 
tion-control problem ... whether it down or wear out; they maintain full 


involves precision instruments, elec- efficiency for their entire lifetime. 


tronic or television equipment, air- Some vibration problems can readily 


craft, motor vehicles, home appliances, be solved by standard Robinson 

mounts. Others require especially 
or machinery of any size or weight 

designed systems to meet unusual 

Rebinson Engineered Mounting Sys- conditions. 


tems are built to outlast the equipment A letter or telegram will bring a 
to which they are applied, Unlike old Robinson engineer to analyze your par 
fashioned rubber mountings, Robinson ticular problem and suggest a solution, 
Met-L.-Flex* mountings are impervious it no obligation to you. Write or wir 


, oil, bacteria, water, dust, dirt us, Airborne Dwision, Dept. AW4, 





USAF Ground Tn 


New surveillance radar, the AN/FPS-3, f ROBINSON AVIATION INC. 


built by Bendix Radio division of Bendix 
Aviation Corp., is called “latest type heavy 
| 


+?) 


( TETERBORO _ NEW JBRSEY 
bedi 


CLAhhh 


ground radar” by USAF. Set will presum 
ably serve in air defense radar net. 
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inaccessible to other aircraft or 


° ee) ° 7: 
CONGO ‘COPTER — Health authorities of the Belgian vast breeding areas 
Congo have won a battle against dread disease-carrying spray equipment. Leopoldville residents are reported now 
insects. Sikorsky S-51 helicopters spray insecticides on to be as safe from carrier insects as are New Yorkers. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 


Pag Cae a EMM 





Here a Navy HOSS Sikorsky heli UNUSUAL CARGO— This crashed Army L-19 liaison plane 
was salvaged with ease in Korea by an Army Sikorsky 


H-19 helicopter. Two trips were needed to fly the dam 
aged wings, engine and fuselage (above, in cargo sling) to 
a repair depot. Army Sikorsky helicopters are now solv 
ing hundreds of tough, unusual! transportation problems. 


“DRY RUN” RESCUE 
copter awaits the loading of a 
on a stretcher improvised of poles and Navy jackets. 
This pickup was part of a practice operation for search 
and rescue helicopters and survival parties. ‘The HO3S 
Sikorsky is specially equipped to carry litter patients. 


“wounded” man carried 


44 





~~ » 


walle 


BS D> we a _ - 
SPECIAL AIRLIFT — A wounded veteran, after 

months in a North Korean PW camp, is car 

ried from an Army Sikorsky H-19 helicopter 

to a South Korean hospital in Seoul. As in 

earlier prisoner exchange activities, Army ) i K Oo Be GS K y A } R C 4 A B T 
Sikorsky helicopters played a big part in the 

post-truce prisoner exchange, providing airlift BRIDGEPORT, CONNECTICUT 

for repatriated soldiers and other personnel One of the Four Divisions of United Aircraft Corporation 





vill not until the a lear 
ATA 1 itching d 
to sce if any om ugegcst 
militar fom ould 
VOR vell as DMI 

If that should | 
ATA would jump 
urlines ha i large im 
VOR 3 


pent much time 


clopment 
that thi rhe 
repla 

ipp li 

mito 


POOT Tae 


nicl 
tidy ¢ 


Type HAC 


AIRPO 
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” 


eee: 


P NBAA Opposes Change—I hy 
tional B rT Aircraft Assn 
ibandonin t 


pokesman 


m for NBAA 
ir that a 


Type HSL 


RY eS 
opens Al 5 types 


of high intensity airport runway lights 


The Crouse Hinds Company offers all three 
types of bigh intensity fixtures to meet the three 
CAA Specifications 
three fixtures (types HRC 
proved by CAA 


Type HRC utilizes a 
system on a cast aluminum base 
115-volt lamp mounted on a movable 
main beams may be “toed in” or “toed out” by re 
mote contro! trom the tower to provide the best 
seiting for particular visibility conditions. The 
candlepower is the highest of the three types. In 
bad weather the pilot sees more 
them sooner with this system 


HRL and HSL) a 


reap 


double prismatic lens 
with a 500-watt 
xcket. The 


lights and sees 


Type HRL is constructed with an optical pris 
matic Pyrex globe mounted on a 3-piece cast 
aluminum fixture assembly. Each fixture uses a 
200-watt lamp and is provided with a series-to 
series insulating transformer installed under 
ground in the base housing 


This system has the lowest installation cost. Its 
use is often justified for non-instrument runways 


as well as instrument runwuys 


Type HSL has a cast aluminum housing with 


two 95-watt sealed beam high intensity lamps 


L-818, L-819 and L-820). All’ 


inside and a 30-watt medium intensity light cn 
top. Three insulating transf installed 
underground in the base. Each of the three lamps 
may be switched separately from the tower 


mer ire 


This system is economical t since only 
95 watts is used for the high intensity beam, and 
a 30-watt light is This 
fixture provides a main beam in ne di- 
rection, without the background h esulting 
from the “back beam After relam g, the 
sealed beam optical system is ba to 100 % 
initial efficiency 


All three fixtures provide the > high 
intensity candlepower required » three 
types have many construction featur m- 
mon such as: cast aluminum housing, Pyrex 
glassware, disconnecting cable connector me 
breakable coupling and standard stee! base with 
base plate. A provide the necessary 

» light and side light needed for planes not on 

e appr h path and a 

ontrol 

Write for Bulletin 358-F. It ntain 

ind an impartial comparison 
ve advantages of the three systems with esti- 
mated installation costs of each 


operate 


used in good weather 


i three unit 
ll use a 5-stage bright 


ig gni 


letailed 
{ the rela 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


HIND 


iC r on st 
‘ 


RT LIGHTING : FLOODLIGHTS - CONDULETS -: TRAFFIC SIGNALS 





Electronic | 
marketed and serviced by 
have built up 
naterial for production of 


nd both expect to be 


izeable 


horth 

Changing to military 
Narco and Hazelti 
if not all hei 


recent ! 


DMI 


psurg 


hange have com 
Bendix and Nat 
ong-planned sal 
Because 95‘ 
vith the 
ith the 


ipa Pll 
of Haz Itine 
military and mo 
Navy, the 
hn any position to tab 
nt controversy. 
lh ederal Pele if10n Lal 
vhich built an early civil airborne DMI 
nd developed the present TACAN 
in favor of 
is evidenced by its lack of comme 
ctivity in the present civil DME fi 
> No Obvious Solution—Tlo resolve t! 
DMI 


military expert 


Tridriuitnil 


tem, presumably i 1 chang 


igument, a group of civil an 
tudy th 
problems of compatibility It is be 
lieved they recommend that a militar 
onversion of a civil DME be ittempte: 
to determine its fe ] 
ind that this ha 
Some 
conversion proved cry sul M 
say the Military s¢ 
vents obtaining an official answer 
Meanwhile, CAA is proceeding 
installation of its DME ground station 
the work load of its maintenance peo 
longer the decision i 


Wads formed to 


ind cost 


} 


now pccn done 


industry observers say this t 
ful: othe: 
contrar\ urity p! 


with 


ple permits. ‘The 
delaved, the 
tending to make thi 
slightly more 
None of the experts invol 


more stations will go in 


! 
civil system po 


tion ecure 


controversy has ¢ up with a ce 
plan which will pla t 
nilitarv and CAA, Unle 
the Defense ind (¢ 
in resolve the at 
likely to go to th 
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Tinier Transistor 


reduction of 40 


sult of a new 0.3-in 


lransistor size is the re 
hermetically sealed case 
(right) which ‘Texas Instruments Inc., 
Dallas, is 
junction n-p-n transistors 


Lemmon Ave., Dallas 9 


house its 


Addr SS: 


now using to grown- 
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Republic XF-91 


Rocket-powered, Supersonic, and Combat-Ready 





Republic Aviation’s XF-91 is the first American 
rocket-powered fighter-type aircraft to fly faster than WHERE INCO NICKEL ALLOYS 
the speed of sound. Yet it can also move so slowly ARE USED IN THE XF-91 


that other jet fighters would have difficulty trailing it Inconel 

This fast-or-slow characteristic comes from its in sapjentp 
verse tapered wings with leading edge slots and Lock wire 
the fact that the angles of swept-back wings can a Afterburne 
tually be varied in flight. Inconel we 


Monstrous power for the XF-91's supersonic re 


search flights comes from three sources: A General Inconel “X” 
Kiectrie J-47, 5,.200-pound thrust turbojet; an after * 
burner; and a 6,000-pound thrust rocket engine built 
by Reaction Motors, Inc. Together, they can push the 


XF-91 up to extremely high speed. 
I I 


In its flight through the sound barrier, the XF-91 
gets assistance from Inco Nickel and the Inco Nickel 
Alloys. These are used in vital engine parts and other 
plac e- Ww here combinations of corrosion resistance, 


heat resistance, strength and ductility are demanded 











Perhaps you have a metal problem calling for 
properties like these. Inco’s Technical Service See 
tion will gladly assist you in finding a solution. Write 


to them for the information you want 


INCO THE INTERNATIONAL NICKEL COMPANY. INC. 
equeee-=. 67 Wall Street New York 5, N. Y. 





What he’s proving about pumps 


i seal 





ACCESSORIES DIVISION 


(Thompson 
Products, Inc. 


DEPT. AC-121 * CLEVELAND 17, OHIO 


15 MILES UP... 
may hold an idea YOU can use 


A shaft seal, for example, that stays vapor-tight even at —70°F. 


And at an atmospheric pressure only 1/30 that at sea-level. 


Or pumps to handle low-boiling-point liquids, (like aviation 


gasoline), without troublesome vapor-lock or cavitation. 


Or pumps to work at 1,000-pound pressure dependably in 
desert heat and Arctic cold. 


«®@ * * * 


These, and many other pumping problems have been solved by 
the Accessories Division ... then proved in our High-altitude 
Lab. where engineers can “fly” a pump to 75,000 feet without 


ever leaving the ground. 


Your pump requirements, present or future, can find a prompt 
solution from the broad experience the Accessories Division has 
had in aircraft fuel pump development. After all, Thompson 
Products is the leader in manufacturing pumps for aircraft and 


commercial production, Write us, describing your application. 





New Avionic Aids 


lor the Laboratory 
Recent] mnounced test equip 
nd accessories for use in electri 
itories include the following 


© Rejection Filter, \lodel 360A. which 


provides cither a sh rp single frequenc 
will or a rejection band in which gain ‘e) Y 
fall ott at 1 rat ot 24 db octay " 
iilable from Krohn 11 t¢ In trument 700 rf ‘2 . “¢ 


| ut-olf fre 
tabl 


CPI super high-temp thermal switch 


© FASTER RESPONSE DUE 10 
LOWER THERMAL MASS 


@ MAINTAINS UNUSUALLY 
CLOSE TEMPERATURE 
CALIBRATION 


© OPERATING 
TEMPERATURES TO 1700°F 


iF frequen \ 

manufactures i | /. , = 
) ian Mice teaine tin : @ OVERSHOOT TO 2000°F 
b 1dge 9, Ma : © MAXIMUM VIBRATION 
e1).C. Power Supply, for converting RESISTANCE 
115-v., 60-cp power to | 2 to 30 v. d.c.. ( 
uses magnet unplifier to hold output 
voltage constant to within 1 from no 
load to full load with i 10 Variation 


of ax line voltag 


@ CONSTRUCTED OF HIGH 
TEMPERATURE ALLOYS 


© LIGHTWEIGHT 
(Approx. 6 ountes) 


© PLATINUM IRIDIUM 
CONTACTS FOR LONG LIFE 





manufacturer, Inet, Inc. Called Magni 
Volt, the device I ported to have le 

than | rms. ripple and a regulation 
respons better than 0.2 seconds under 
extreme load condition Addr S655 
S. Main St., Los Angeles 3, Calif 

@ Noise and Field Meter, Model NI 
105, commercial equivalent of the mili 
tary AN/URM-_7, can be used for noi 

and field intensity measurements in th 


frequency range of 20 to 1.000 mn i 

well as performing as a standard impuls« pe ” : role) baste) & 
PRODUCTS 
INC 





| 328 | SUSSEX a oe HARRISON 
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McDONNELL F2H BANSHEES — Outstanding Navy Fighters 


CORNELIUS PNEUMATIC SYSTEMS 


Contribute to the 


Outstanding Success of 





} 


ist Wee and nsiti icuum-tu be 
tmctcr Manufactured bmpire 

Device Prod ts ¢ device h 

ingle tuning knob for qu quen 

canning and a but 

upply. Addre 

side 61, N. ¥ 

¢ Power Amplifier, \! 

>» watt into a LOU- 

n by a 104 


mal gen i 


i flat 4 
wcordimg te 
I Southwestern 
tromics Co., P.O. B 
lex 
© Variable Impedance RI Wattmeter, 
Nlodel 141, for rap ) r measure 
ts im the frequen 1 0 ) 
mec. has been annou d by Sierra 
tronic Corp Re 
input imped 
een 5 and 500 ohm ictive term 
ind minus 


can be adjusted between p!] 


50 ohm Impedan in be set 

wccuracy of 5% and power measur 
nt accuracy is 10 manufacturer 
Device can handle up to 


of power Addr 1049 


I 


McDonne-t has been using San Carlos 2, Calif 


Cornelius Air Compressors 
on all production airplanes 
since 1948. Constant use, 


MiDONNELL 


FIGHTERS 


month after month, demonstrates the reliability of Cornelius 
products. Since 1942 Cornelius has built thousands of high 





CORNELIUS COMPRESSOR 
4CFM... 3000 PSI 
Powered by integral hydraulic 
motor. Other models available 
with various pumping capaci 
ties. All compressors can be 
furnished with either hy 
draulic motors, DC electric 
motors or AC 400 cycle motors. 


pressure air compressors for 
the leading aircraft manu- 
facturers, Navy and Air 
Force. Profit from this ex- 
perience —write to us about 
your pneumatic equipment 
requirements. 


t 
(oh ? 
COMPANY 
MINNEAPOLIS 21, MINNESOTA 


Pioneers in the Development of 
AIRCRAFT PNEUMATIC SYSTEMS 








Old and New 


New M-H_ power transistor, rated at 20 
watts, is shown alongside vacuum tube of 
comparable rating by Dr. Finn J. Larsen, 
research director at Minneapolis-Honeywell 
New power transistor, which is being used 
in a prototype of a transistorized aircraft 
fuel gage, is not yet in commercial pro 
duction, M-H says. New M-H development 


opens many new fields for transistor use 
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A development 
TODAY 


for the aircraft of 
N TOMORROW ! 


CORPORATION » WOOD-RIDGE, NW. J. 
Wy re é 4S ; 
Linlds  Sinest A ivcryft COSMMAHES 
J 


JOBS FOR: ENGINEERS * ACCOUNTANTS + TECHNICIANS 





At he H-9100 Series latches are available in 
convex, concave and straight types 
Maximum ultimate load is approximately 
0,000 Ibs. static tension, The toggle 
mechanism locks in place and applied 
load holds the latch closed. Simple 
tee-bolt and trigger opening action. They 
provide long, dependable service 
under severe operating 
conditions. Weigh 

only 9.5 to 14.2 

ozs, according 

to materials. 


Write for 


HARTWELL 


AVIATION SUPPLY COMPANY 
Manufacturers of Aircraft Flush Latches 
and Hinges, Fittings and Cable Terminals. 


9035 Venice Boulevard, Los Angeles 34, Calif. 
Branch Office: Wichita, Kansas 


complete application data, 
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SCALE MODEL of Marconi VOR installation purchased by Swiss. Price is about $45,000 


Marconi Sells VOR to Switze rland 


(McGraw-Hill World News 


London—Marconi Wireless Ltd. has 
announced the sale of the first British 
built VOR (omnirange) installation to 
Switzerland and may soon be able to 
announce the sale of six or seven VORs 
t@ Britain’s Ministry of Civil Aviation 
for installation in the U.K 

Another sign that VOR prospects in 
kurope are looking up is the report 
that British Overseas Airways Corp. is 
considering the imstallation of approxi 
mately 20 VORs along its Comet routes 
to Johannesburg and Singapore. A re 
action fol 


Havilland 


port recommending — this 

lowed extensive tests by de 
Aircraft Co. and BOAC., 
P CAA  Helps—Growing 
VOR is attributed in no 
the eood 


interest in 

small part to 
“salesmanship” of a small 
group of U. §. Civil Aeronautics Ad 
munustration mich inl London 
hie Iped Marconi test its prototype 
installation and demonstrate it 
Swiss authorities. CAA men 
worked on the DH-BOAC omnirang: 
tudy 


WW ho 
VOR 
to the 
also 


New Devices Check 


Transient Data 


New oscilloscopes and oscillographs 
for displaving and recording a variety 
of transient phenomena have recently 
been announced by manufac 
turers. The 
@ Five-Channel Scope, for simultaneous 
measurement of five different mechani 
cal vibrations at frequencies up to 100 


ke has been developed by Franklin 


sevel il 
new dev ces are 


lor the past two 
built VORs_ have “oh ag on loan hel 
CAA to Britain’s MCA, with CAA 
personnel training MCA people in the 
cquipment’s operation and maint 
Lalice 

The Swiss reportedly planning 
to install their VOR at Zurich and 
ire said to be considering the purchase 
of a unit, to be sited on a 
mountain-top imtersection of main al 
routes over Switzerland. ‘The 
to be studied further 
snows melt next spring 
> Marconi Entrance—Marconi 
the VOR business two years ago, fol 
lowing a technical interchange agree 
ment with Radio Corp. of America. 

Major European competitor for th 
VOR market is C. Lorenz of Germam 
which has had several VORs working 
in Germany over the past two ul 
Ihe Lorenz 
portedly uses a rotating dipole antenna 
about $33,000. Marconi, 
which uses a non-rotating antenna 
gomometer-fed), like most U.S 
sells for around $45,000 


second 


propos d 
site 1S vhen the 


ent red 


omnmirange, which r 


ells tor 


omni 


iInges, 


I:lectronics, Inc. Oscilloscope has _ fiv 
CRTs and push-pull 
channel capable of accepting gag 
Response is flat to 50 } com 
All five CRTs 


35 mm film; a ne 


im plifie rs fo 


signals 
pany savs in be photo 
graphed ona single 
marker light provides a time base r 
erence. (Franklin Electroni Inc., 415 
West Pike St., Philadelphia 40, Pa 

e Multi-Trace Oscillograph, capable of 
data traces at 
frequencies up to 3,000 cps. on a 12-in 
paper or film has been announced by 
Consolidated Engineering Corp. Re 


f 


recording 50 active input 
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INSTRUMENTS HAVE A RECORD OF 
TOP PERFORMANCE IN TOP AIRCRAFT 


Revere control instruments have shared the responsibility Extensive research and development facilities coupled 
and achievements of the aircraft industry since 1939 with with precision production methods contribute immeasur- 
years of dependable performance under all types of ably to Revere's reputation for highest quality control 
weather conditions. Today Revere is recognized as one of instruments. Contact Revere’s field engineering department 
the foremost producers of precision instruments. You'll today. Let qualified engineers assist you with your liquid 
find them installed in many world-famous airplanes or electro-mechanical control problems . 


FUEL FLOW SWITCH 

Specially designed by Revere for 
vse in the auxiliary fuel line of 
the McDonnell F2H-3  twin-jet 
carrier-based fighter. This instru- 
ment transmits a warning signal 
whenever fuel flow falls below a 
pre-determined value. Send for 
Bulletin No 1400 


FUEL FLOW TRANSMITTER 

The Revere Fuel Flow Totalizer is 
UM ee ee 
tem, It records the rate of fuel 
flow in the T-33's jet engines. The 
flow totalizer can be wsed on 
piston engines, diesels or test 
stand operations. Send for Bul- 
letin No. 1300 


LIQUID LEVEL SWITCH 
Republic's F-84G Thunderjet, first 
USAF fighter-bomber to refuel in 
mid air, has Revere's Liquid Level 
Switches installed in their fuel 
tanks This, hermetically-secled 
magnetically actuated switch pre- 
sents a new standard of safety 
Send for Bulletin No. 1100 


FLOAT SWITCH 

Boeing's B-47 Stratojets have Re- 
vere Float switches installed in 
all fuel tanks to maintain high- 
level fuel control. These switches 
can be furnished with single or 
dual float systems with levels set 
ot the factory. Send for Bulletin 
No. 1200 


REVERE CORPORATION OF AMERICA 
WALLINGFORD 2, COMNMECTICUT, U.S.A. 
precision instruments for aircraft and industry 
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assure complete comfort for passengers and crews wherever 


today’s airliners fly...across all continents, through all climate changes! 


oes o 


pee nore ait 
Pee wie 

> SP Nee Spemerhe be Seer 

1 if P< ; ie Pe: ’ * 


*On aircraft flying or on order 





uirliner is are the result of ee perience 


Wherever in the world you fly on an 


equipped with a Barber Colman temperature ontrol ! » comfort es 


system, you travel comfortably rber-Colman equippe 
For example, from take-off in cold northern lati Company 

tudes to | inding ata distant desert field, the select temperature 

cabin temperature is carefully held to close lit tional Micropi 


from California to New ind ele 


nit 


Or on a nonstop flight trol 
York over various climate zones, climbing and itive aire 
letting down through changing temperature level 

quick, correct air conditioning adjustment 


automatically made. 


That’s why you find Barber-Colman ten perature ontrols. « 


control systems on so many airliners operat wers for the system lx 





thro izhout the world. These precise operating sys applic ation, 
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FREE BOOKLET 


Inforn sive new illustrated 


booklet on all Barber-Colman 
Aircraft 


Aircraft Controls. Yours for the 
Controk 


asking. See the Barber-Colman 
engineering sales office in 

Los {nyeles, Seattle, Chicago 
Baltimore, New York or Montreal 
Or write direct to Barber-Colman 
Company, Dept L, 1422 Rock 
Street, Rockford, Illinois. 
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ure proper ad 
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P CAA Installs Improved ILS—Sis 
two ILS installations ha now | 
equipped with an impr 
cnc glide lope iten 
beam bending caused | 
report As much 
on the ground will caus 
ot beam bending 
tenna, developed 
Development & | 
Indianapoli 
form beam thi 
in, CAA 

going in 


new tvpe tran 


} 

ment are installed 
> M-Hf Complete 40,000th Autopilot 
Pop Air For official ere on hand 
recently when Minneapolis-Honeywe 
olled the 40,000th autor pil 

it produ tion | 

MELT, which en 

in 194] with the 

B-17s and B-2' 


more iutopilot tt 


> Acrial Camera Computers Ordered 
Ihe Bill Jack Scientific Inst 

ha received a $9-milhon ¢ 
camera computer air 
igned to ¢ mipute | lane 
o camera's strip film 

ie ed to | 
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Engineers—look before you leap! 


You want a good job, naturally. But if you also care about 
your future, you will seek it with a good company. As a first 
step in the right direction, we recommend that you send for 
a copy of the booklet, ‘This Is Lear."’ After you read it, 
we believe you will want to consider employment with 
Lear, Incorporated — designers and manufacturers of 
quality aeronautical products for nearly a quarter 

of a century. Look ahead — write today to our 

Director of Research and Development for a 

free copy of this interesting booklet. It may 

be just the ‘break’’ you are looking for. 


LEAR, INC. 


EXECUTIVE OFFICES 


/ 


3171 South Bundy Dr., Los Angeles 34, California 
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HUGE MOLD used in making half of radome. Man at right touches a trap in vacuum line used to apply necessary molding pressur 
How Mammoth Plastic Radome Is Made 


itt ipphi 
trated in the 

a Super ( 
rT production for t 
121¢ ind the Nav 
> Giant Dome—l: 


plasti tructure 


radal 
fuselage Bo 
Zcnith Phistic 
| large-scale producer 
plastic parts for man 
AVIATION WerEK Jun 
a - . : Published for the fi 
RADOME INVERTED, arrows show attachment points (edge) and access plate (top 1). details and clos up pl 
installation and It tool 
P Makeup, Side Details 
ti tructure is mad 
to facilitate handling 
Bolts along the long 
we used for j 
Material is a po 
cloth Jaminat 
honeycomb 
lront half of th 
Vv a raim-cro 
1 Neoprene COTM) 
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w of bolts al 
hows ch ily 
the coatin 
> Back and Side 
plastic structure 
RADOME INSTALLATIONS are prominent feature of USAF Lockheed RC-121C. coating light 
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control is the vital clement 


Recognizing that in the operation of any airplane 0, 
helicopter “Control is the Vital Element)’ Apex 

has centered its design and fabrication around this 
all-important factor. 

As manufacturers of Aircraft Hydraulic and 
Pneumatic Contro! Equipment, Heater, Anti-Icing 
and Fuel System Equipment and Engine Accessories, 
Ape is helping to make the aircraft of 
American manufacturers safer, more dependable and 


more efficient under any and all conditions 
equipment is first choice in the aircraft industry. 
High pressure, motor driven hydraulic pump fora 
irrent aircralt applic: on. Ie ires 25 le 
amperage and ell a weight reduction of over 30 
Another aire: act ry providing bette: 


‘ineered by ADEL 


A DIVISION OF GENERAL METALS CORPORATION 


CANADA: Ra 


Burbar 


k, California * Huntington, West Virginia 


woy & F wer Enginee ing Corporatior Limited 











WPREME CHOC 


Individually tested for accuracy. 
The result... trouble free performance... 
long life... endurance under hard wear. 
Order from your Industrial Distributor. 


SUPREME PRODUCTS, INC. 


2222 $. CALUMET AVE, CHICAGO, ILL 


the chuck that lives up to its name ... SUPREME 
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L, for the B36 


Twigg Engineering and Planning pays off in the 


n 


air. For here, men of applied science coordinate 
men, machinery and materials in the sciences and 
technology of age-old crafts and new-born skills 


This is the Twigg way ... the way to air supremacy. 


You can depend on Twigg for precision and skill 
in the fabrication of combustion chambers, transi- 
tion tiners, turbine casings, tail cones, burner 
supports, brackets, all type spinnings, tube bending 


and other essential components. 
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From the moment an airliner’s propellers bite the au 

to the time hours later when their thundering engines are cut 

oil fights a constant battle against damaging heat and friction. An engine 
performance is only as reliable as the oil that lubricates it 

To maintain their reputation for dependability, the top airlines in the nation 
specify the very best in Aircraft Oils. Today, more than 45% of the oil 

used by major scheduled airlines in the U.S. is supplied by Sinclair 


There is no better proof of dependability 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales 


600 Fifth Avenue, New York 20, N.\ 





Hiram Maxim's 
“Ciant” (GB), 1894, 
350 hp steam engine; 

104 ft. span. 





An industry whose tremendous growth has 
forced the continued expansion of the manu- 


facturing facilities of many comranies to feed 


this great industry's carnivorous appetite for 


production. 


Indiana Gear Works is such ao company —we 
began to produce precision parts for the 
aviation industry in 1933. 


Today, twenty years later, we find ourselves 
continuing to increase our physical plant in 
order to gain the production capacity we 
need to consistently produce quality precision 
parts and assemblies. 


INDIANA GEAR 


INDIANA GEAR WORKS, INC. INDIANAPOLIS 7, INDIANA 
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Sabena Bank 


® Fixed-wing operations 
tae] 

benefit from copters as 

downtown-to-downtown 


service cuts travel time. 


By George L. Christian 


Brussels—Belgium’s national airlin 
celebrating its thirticth anniversary t 
vear with important strides forward 
the fields of equipment and dev 
ment 
P Kirst Copter Service—Sabena (So 
\nonyme Belge d'Ixploitation de la 
Navigation Aericnn has taken d 
livery of two Sikorsky S-55 heli opt 
vith which it has imaugurated — the 
vorld first international passcngel 
hie licopter rvice Already connecting 
cicht citi in four countr ind flving 

mne 1,400 miles a day, the service has 
proved so popular that the airline ha 
had requests to bring its helicopters to 
ix Belgian, four Dutch, three German 
nd one new French town. And after 
only two months of operation, the twe 
8-55 have irricd OVC 3.00 1 
OCT Iwo more 8-55 ire 

Sabena will not deny th 
of placing orders for Sikorsh 
twin-engine S$-56 helicopter now 
ing completion The commercial ver 
ion of the S-56 will have accommeda 
tions for 35 passenger ind a crew of 
two under short-haul condition 
ording to United Aircraft Corp. ‘Whi 
vill include allowance of Ib. of ba 
mige pcr passcngel AVIATION Wrote 
Nov Up 1] 

PDC-6 Service—Six new! del 
Douglas DC OBs have enabled the ai 
line to offer both high-density tourist 
72 passeng ind de luxe Roval Sa 
bena”’ (2S-pa ' rvice across the 
Atlantic 

Operationally, Sabena is the fi 
trans-Atlantic carricr to inaugurate d 
rect, nonstop service from New York 
to Manchester, hub of England’s high] 
industrialized Midland iy ICquis! 
tion of the DC-OBs released the airline’ 
DC-6s for tourist-cla 
poldville, capita of 
terntory 
PF On the Ground—Sabena’ 

ilities at Brussels are growing under a 
vast expansion program. At Melsbroch 
National Airport, the line’s ultra-mod 
erm overhaul and maintenance faciliti 
vill be enlarged with the erection of 
idditional shops and hangar 

Downtown ‘Sabena’: uperl 
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s on Helicopter’s Promise 


Te 


el gt agennee : 
55 ROTOCRAFT TEAM UP with fixed-wing aircraft in Sabena’s operations 
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IRST international copter passenger service links Belgium-Holland-France-Germany,. 





Brisscis Cc - a 


TERMINAL 


entices —| I ApRON NY, 


A‘ RL /N ERS 
a a an oa a a el 
HELICOPTER PLATFORMS 
MAIN RUNWAY 











COPTER LANDING platform idjacent to amliner area ive time at Melsbrock 





its untried t pr 

the outset 

chine be Omic ay 

have a substanti 

tional experienc 
Anselme Verniet 
ident-oper 


gian ti thr 

copter ibility. to 

thickh per pled 104 

rounding Brussels b 

town arca 

> Slower but Faster—Sabur 

have evolved a new dimension 
uring flight time When spcaking 


helicopter they do not nfine th 


ome G8 ime OF OP cme TH a) ; elves to phrase 
one oe touchdown,” o 


i veh new term 


has emerged 
Here 1S how th 40-mnph 
up agaist the 270 mpl 
both of which Sabena oper 
120-mile run from Brussels to 
on a downtown-to-downtown 
® Rotary-wing machine tin 
including two intermed 
ite top 
® Vixed-wing = machin 
top Downtown Brussel 
to airport " 
llight time (block-to-block).1:00 hy 
\irport to downtown Ci 


logn 1:05 tn 


Total time for fixed-wing . 2:40 hr. 
So, in spite of being only one-third 
as fast as the Convair, the lumbering 
egg-beater slices almost a third of th 
total downtown-to-downtown time from 
the Convan chedul 

| test expr train time 1 ) 
Cost of flving 1 ipproximatel equal 
to first-class train far 
> Three Jobs in’ Future—Verni 
foresces these thr tasks for the 
copter of the future fl ng im 
calls “the best part of th 
rotary-wing operation 
@ Link cities which, to dat 
to rely on surface transportatio 
ENGINE (left) and prop overhaul (right) are accomplished in these two shops. © Replace fixed-wing aircraft 

intercity rout 
lon air terminus is nearing completion the entire U. S.—about 75 million. Yet, © Feed passengers to fixed-wing 
[he modern, six-story structure, which in that densely populated areca there are it major airports. This function 
faces Brussels’ Central Railroad Station only five major airports: London, Pari ilso be reversed by timing helicopt 
will feature direct, nonstop rail service Brussels, Amsterdam and Frankfurt departures so that passenget \ 
to Melsbrock Airport Phe 15-minute Brussels is approximately at the geo fixed-wing aircraft may 
ride will Operate ever quarter Of an 1 iphi al hub of these center destination on the he licopt I 
hour. Furthermore, helicopter-consciou So the egg-beater emerges as sort o feature 1 in important 
Sabena had the building stressed to m ugly duckling, unlovely and uneco ustifving the high t of 
provide I oftop landing facility toy nomucal to operate it first, but prom operation ince it ha ilread 
machines weighing up to 15 ton ng a beautifully profitable future when demon trated during Sabena’s brief ex 
> The Keyv—Why so much emphasis on — larger and faster machines become avail perience with the machines, that 
helicopters, especially by such a rela ible. Thev will soon be available—some do bring passengers to airplan 
tively small airline? A quick glance at having flown or being well along in otherwise would have traveled 
i map of Western Europe supplies the prototype construction today face means 
mswer. Ina circle centered on Brussel Sabena is already well along with the ® Now Losing Money—]. Naome, Ver 
vith a radius of slightly over 200 miles, — problem of ironing out the many opera nicuwe’s assistant, told AviA1TION WEEs 


ibout half as many people as im tional wrinkles which mevitably beset that helicopter operation wv uld reall 





AVIATION WEEK, December 7, 1953 





~ 
~ 









meng 


7 < 


/ 


These Kodagraph Autopositive Intermediates 
Lovrecr 
wire] IPTMAGS 


American | 
Sol ect | Ni 


° 


~= - 








— 


. 


You're looking behind th ut thre 


motive ¢ ompany 


York 
The 


SCeTICS 
Ordnance Division 


prints you see streaming from the proce 


chine are positive photographic reproduction of M47 tant 
drawings. They're produced without a negative step Phe Kodagi iph Autoposit intermediates, used in place 
and under ordinary room light { the valuable original drawings, produce sharp legible 

This tast, low-cost operation ¢ nables the Ord 1) byline prints o1 direct-proce prints tine ifter time. Then 
sion to protect thousands of \147 drawin iwainst ext r ‘ photographic black line on an evenly translucent 
sive wear and tear. For the cravings are filed awa ft yoy pel ba vill not smear or lose densit which sim 
the Autopositive s are made. Then. because the engineeri lifies print production and climinates reading errors and 
department of the Ordnance Division holds the design « bottlenecks all along the line. And another important point 
tract for the M47, these highly legible and durable inter \utopositives are phot lasting in the file vill not turn 
mediates are used to produce all the q tit p t elle wr bes ie brittl 
required by the 29 manutacturers and government agenci Advantage hich will appreciate too. in your own 
involved in the distribution of engineering change t! operat And ber, this is only part of the Auto 
\l47 tank. tit tory! 
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ome into its own 
became availabl 
ae onceded that Sabena iter 
1 loss on its 5-55 operation. But 
he suggested that the financial loss b 
ing imecurred today might well pai off 
tomorrow in service rendered and oper 
tional expericneed gained. Morcover, 
tl ost of §-55 tt exorbitant 
the lo thes 
reason 
P What Sabena Wants—Saber 
men outlined their needs for 
ble helicopter 
e Twin engines” with ngl 
performance for safety This wal 
permit night flying and instrument 
operation, neither of which are now 
permitted for passenger flying \l] 
flights are restricted to davlight, VFR 
operation By making a_ helicopter 
ipable of operating at night and during 
bad weather. it utilization ill ol 
viously be increased considcrabl Phu 
n turn, will contribute substantially te 
cutting the machines’ operating cost 
© Forty-passenger capacity to 
ufhicicnt sé iting for econom 
and mass transportation 
© Fore-and-aft entry and exit to permit 
peedy passenger loading and unload 
ing. Such an arrangement would permit 
passengers to disembark at one end of 
the machine while others board at the 
other. ‘This simultaneous loading and 
unloading would be a big help in a 
complishing a “must” in helicopter 
operation—minimum ground time. 
Right now, Sabena allow thre 
minutes for its helicopter stops. A rid 
from downtown Brussels’ heliport at 
Allee Verte to Melsbroek Airport 
proved the carrier sticks rigidly to 
schedule And in this case, even in 
pite of heavy rain 
Sabena insists that future helicopter 
it buys be able to land in existing 
Jie liports, which measure about 500 ft 
quare. With such machin capabl 
of cruising at 125-150 mph ind oper 
iting from downtown locations, the an 
line officials believe that th futu 
of helicopters in the 
limutles 


Copter Operations 


Here is an outline of the helicopter 
ervice Sabena is currently operating 
with its S-55s between eight cities in 
Belgium, France, Holland and West 
Germany. Here also are some of the 


problems, some of their solutions and 


some of the findings of Sabena’s in 

ternational passenger helicopter service 

> From Mail to Passengers—Sabena h 

been flying the mail in Belgium wit 

first two, then three Bell 47-D1 h 

copters for the last three vear 

was only natural to start the S-55 

as mail carriers shortly after their arrival 
S-55 mail service was started on Aug 
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Remote electrical control opens or closes thi ion. Energizing the solenoid reverses 
new Fuel Shut-Off Valve in one second. Actu- he action 10] the valve open. DC power 
ated by pump pressure, it provides high yA failu lo val\ operation is fail-safe. 


rate with low pressure drop by use of a single r ¢ ired, an alt at onfiguration ovide 


poppet fastened to a flexible Teflon diaphragn or OF 1e Vali hould power fail 


Specifically designed for turbojet engine after- 
F : sunting to the structure 
burner and rocket fuel feed systems, the \ 

rea for attaching pip- 


+} 


is normally installed downstream from ‘ 
pump. It has no close-fitting part 


unfiltered fuel acceptable to the pump. Aro- SPECIFICATIONS: Type 141 RL8 Fuel Shuit-Off Valve 
matics in aircraft fuels do not affect the par RATED FLOW: 12.000 It st 15 psi drop. Valve size may be 
and most rocket fuels do not corrode then jled for larger or smaller flow rates, as required. PRESSURE 
600 psi max n. OPERATING PRESSURE: 2.5 psi minimum 
In operation, fuel at pump pressure enters ; OPERATING SPEED: | second opening; 1 second ng. TEM 
chamber above the valve diaphragm through a PERATURE: Minus 65°F. to plus 300 F POWER SUPPLY: 17.30 
volts DC, 1 ampere maxin MATERIALS: Housing: Aluminum 
alloy. Diaphra nd Sea Teflon. Valve Members and al! other 
part tainle tee!. CONNECTOR: AN3102A-10SL-4P. PIPE 
phragm is an outlet bleed passage which close CONNECTIONS. AND! 0086-2 ; fittings. OVERALL DIMEN 
when a solenoid is de-energized. Thus fu res- SIONS: Height 4-21/3 {th 611/32”. Leneth 5.13/32 


sure in the chamber holds the valve n ‘ ! WEIGHT 


MANNING, MAXWELL & MOORE, INC. 


maxweii | AIRCRAFT PRODUCTS DIVISION +- STRATFORD, CONN. - INGLEWOOD, CALIF. 


\o) 


° 
z = 
2M! 8 OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS . ELECTRONIC AMPLIFIERS 
z |Z 
71M } PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS «+ PRESSURE GAUGES 


TRADE Manx) THERMOCOUPLES * HYDRAULIC VALVES * JET ENGINE AFTERBURNER CONTROL SYSTEMS 


filtered inlet bleed passage. Connecting the 


chamber to the downstream de of the dia 











nilitar 


applications are 


Ask for 
facilities 
telling how we 


can serve vou, 


eau / THE W. L. MAXSON CORPORATION 


160 West 341m Street, New Yorw 1, New York 
Plants at Long Island City, N. Y. and Old Forge, Pennsylvania 





MAKING 


TRANSFORMERS 
IS OUR 
BUSINESS 


a 


© For more than 35 years Acme 
Electric transformers have 
become components of all types 
of electrical and electronic 
equipment. The vast technical 
experience accumulated during 
this time is now available to 
west coast manufacturers 
through our Los Angeles branch. 


ACME ELECTRIC CORPORATION 
MAIN PLANT: 8512 Water Street * Cuba, N. Y. 


West Coast Engineering Laboratories: 1375 W. Jefferson Bivd. * Los Angeles, Calif. 
In Canada: ACME ELECTRIC CORP. LTD. * 50 North Line Rd. * Toronto, Ont. 








thereafter, on Sept. | 

In three months of opel 
S-55s, Sabena has been abl 
up these operational statistics with « 
two machines 
¢ Utilization—6:45 hr. per da lich 
opter ire opcrated only during da 
light hours—7 am. to 7 pm. during tl 
ummer and 5 am. to 4:30 pm. durin 
the winter, making this a relatively high 
figure.) 
® Mileage—} 400 heduled miles a day 
In the three months of operation, th 
S-55s made only one unscheduled land 
ng when i uddenkh lowering ceiling 
forced a machine to land in an open 
field. No damage resulted. (Uhis period 
includes toggy Octobe: 
® Load factor—76.9 Sabena think 
this is remarkably high considering th 
newness and uniquen of thi rvice 
Ihe 76.9 figure 3 ilculated on the 
basis of 100 load factor equaling 
even scats Although the heli opter 
re equipped to il eight 
usually precludes carrying a 
senger load. 
@ Regularity—S7.9 Vhis figure 
somewhat low because Sabena current! 
has only two machines operating. If 


1 
t pa 


baggag 
iI | 


rr 


one has to go in for maintenan 
certain schedules would almost inevit 
ibly have to be canceled. And_ bad 
weather also plavs an important part 
in keeping regularity down. When all 
four $-55s are operating, Sabena officia 
ire confident that the will be able to 

t 


: 
improve considera m the regular 


} 
1S 


hngure 
© Schedule—Three trips a day from 
Brussels to Antwerp and Rotterdam 
two round trips, Brussels-Lille; one cit 
cuit, Brussels, Licgc, Maastricht, Bru 
els; one trp, Brussels to Liege, ( 
logne, Bonn and return via Maastricht 
All flights are flown daih 
day 

Sabena enjor cabotag 
Germany, allowing the carrier 
port passengers between the German 
itics of Cologne and Bonn It alse 
has bifth Freedom rights between Hol 
land and Germany, meaning tha 
1 foreign Company, may transp 
engers between the German citi 
Cologne and Bonn and the Dutch t 
of Maastricht. 
P How They Operate—All $-55 op 
tion is daylight VFR 

Visibility limits are 300 ft. and half 
1 mile when flying over open count 
ind 400 ft. and half a mile when op 
ating over built-up area 

When fiving into and out of citic 
helicopters follow open area 
pilot is always in a_ position 
his machine in a safe spot in 
trouble 

Through cooperation with the 
ernmments of the various countries being 
served, Sabena was able to cut out all 
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qiR TURBINE 
Accessory Drives 


and 


THRUST 


ae 
| MULES 
Ram air turbine driven unit 
Supersonic ramjet engine 


of advanced design for commen circroh paca 


power 











40 HP turbine driven unit Advanced design fuel 
supplying electricity and nozzle for ramjets and 


hydraulic power afterburners. 


>» 
. 


Air turbine driven 50 HP turbine driven unit, 
fuel pump. supplying electricity and 
hydraulic power. 
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Compact, powerful, custom-built A.C. or D.C. 
motors for ELECTRONICS and ELECTRO-MECHANICS 


Wherever you need electric motors for maximum 
power in minimum size, Pesco has the basic co-ordi 
nated frame sizes and power elements you'll require. 
For example—Pesco motors are now in use for: 
cooling (blowers for electronic equipment), tuning 
(radios and automatic finders), scanning antenna 
(civilian and military), antiaircraft radar fire control, 
as well as pump drives and mechanical actuators. 

By using standardized parts in a series of six co- 
ordinated frame sizes, Pesco can provide you with 
electric motors for electronic applications with volt- 
ages from 6 to 120 volts D. C.; from 1/100 to 6 


PRODUCTS DIVISION 


BORG-WARNER 


24700 NORTH MILES ROAD 


H. P. for operating speeds up to 15,000 R. P. M. 
Special, high-altitude des:gn will operate from —65° 
to + 165° F. 

Pesco high-frequency A.C.induction motors, squir- 
rel-cage type, are built in a series of 5 co-ordinated 
frame sizes to meet horsepower requirements of .01 
to 9.0, at 400 cycles per second. 

Motors in these frame sizes can be built for your 
specific frequency, using standard parts to obtain 
the speed and power rating desired. Consult our 
Engineering Department concerning your require- 
ments. Strictest confidence—and no obligation, 
of course! 


CORPORATION 


BEDFORD, OHIO 





SABENA SPRAYS DDT in Congo with government-owned S-5ls on cost plus basis 


paperwork connected with pa 


manifests, embarkation and disembarka 
tion forms, ct Pilot handles only on 
picce of paper, called a Loadsheet. ‘Whi 
hows him number of passengers and 
their destination, availabl payload fucl 
load and the lk 
Ihlights ar operated ithout a 
pilot or flight attendant. Llow r, pa 
SCHIgCTS are not complet ly isolated from 
the pilot. A telephone is provided in 
the cabin, on the right side next to 
the loading door, with which th 
engers may talk to the captain 
Sabena says th phon 1S VCI 
lar. Customers use it constanth 
pilots questions about the countr 
or about the machine. And in at lea 
one case, tt proved to be uscful too 
1 dine n error on the Loadsheet 
g a stop, thinking 
embark there. ‘Uh 
that his destination 
ceding ! distance idvised 
thie pilot of his error Phe h ypter 
was promptly turned around 
passenger let off at his proper 
tion 
Radio communications is a pro ly 
Ihe Belgian Civil Aeronautx luring fli 
ministration, RVA (Regie des Vou @ Phon 
Acricnnes), controls all radio communi 
itions. Sabena cannot have a co pan 
transmitter with which to kcep im dire 
contact with it helicopter All me 
ies have to be relaved through tl 
contro] tower 
All heliport ire linkes 
to transmit load messagt 
P Inside the S-55—Nl 
bena’s engin inh ¢ hars 
howed off these feature 
his company’s $-55s undergs 
in its hangar at Melsbroch 
e Seats. The eight seat im ft 
ere designed and manufactured by Sa 
bena im their own hops beature 
extrem hghtn Made of chrome 
tel tubin 


molvbdenum tainle 
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LEWIS 


meters 


yee 


indicating Py"? 


for temperature testing 
in the laboratory 
or in the plane... 


Constructed with the same care as 
our aircraft temperature indicators, 
these pyrometers bring “aircraft 
quality” to the test engineer. 


MODEL S58PY, above, has been used 
extensively by leading motor car manu 
facturers for road testing on the “Proving 
Grounds” where performance counts. 
Housed in rectangular bakelite case, has 
6” hand drawn scale and is fully compen- 
sated for ambient temperature. Made in 
ranges listed below, with suitable ther 
mocouple materials 


MODEL 23B, left above, has same type 
movement as our aircraft pyrometers. 
Housed in flanged, 4” round, bakelite 
case for panel mounting 


MODEL 20B, right above, has same 3” 
steel case and same movement as our 
aircraft panel indicators. Both are fully 
cold-end compensated and available in 
standard ranges listed, with suitable 
thermocouple materiels. 


STANDARD RANGES~——All Models 
FAHRENHEIT 

Zero to 400. 600, 800, 1000, 1200, 

1600, 1800, 2000 and 2500. 
CENTIGRADE 

Zero to 200, 300, 400, 500, 600, 800, 

1000, 1100 and 1400 


Furnished with white scales, black mark- 
ings and pointer or, with bleck scales 
white markings and pointer if specified. 
For best results use LEWIS Thermo- 
couples, Leads and Seiector Switches with 
these instruments 


THE LEWIS 
ENGINEERING CO. 


Manufacturers of Complete Temperature 
Measuring Systems for Aircraft 


MNAUGATUCK, CONNECTICUT 








AN IMPORTANT NEW GEOMETRY FOR 


HEAT EXCHANGERS 


As the performance ceiling of modern aircraft continues to rise, 
extremes of temperature and pressure in heat generating and in heat exchange 
equipment create new and challenging problems. 

Today's emphasis on heat transfer systems gives particular significance to 
Janitrol’s most recent advance in this field: a new type of “dimple plate” construction 
which improves efficiency, saves weight, increases strength, simplifies manifolding 
and opens a whole new geometry ol design 

A complete heat exchanger can now, in effect, be laminated from identical, 
paper-thin stampings like that shown above. The sheets are welded in pairs, face to face 
creating continuous passages for flow of air or liquid—each passage being 
at right angles to the next, and all passages manifolded in a simple economical design 
The indentations increase rigidity of the assembly, facilitate fabrication, and 


at the same time accelerate heat transfer by creating a desirable turbulence in the flow. 





Observe that this new lamination techniqu 


ope conhigurations practic iy without tin 


efficiency heat exchange system can be 


SYUCces 


previously unusal ind duct or piping ¢ 


mplified. 
If your he 
h temper! his ; 5 oO ‘ pac 
restrictions, you é to Janitrol 


nve 


whateve! thon 


Vou, Hrecratit Con Ae 


levelopment ict 
roblems, your J 


disposal Janitro 


nitrol represental youl 


thirty-seven years pert nthe manu 


facture of combustion equipment 


 janitrol 


37 vears experience in combustion engineering 


AIRCRAFT-AUTOMOTIVE 


DIVISION, 


SURFACE 


COMBUSTION 


CORPORATION 


TOLEDO 


OHIO 





Ip 


cae ae ir [1(7\(e) Important News of Aviation 
: tT O)i IGS ; el Test Rae vecten 


i 
‘ 


the pa ger on 
© Mechanical Outlook—\ 
he had had ver little 
cither the S 

ming thi 
had accumul 
pectivels if 


hie id 


of the ma 
of most ot 
hi I magneto 
tartel 
But the fuel pump 
ult to remove iS] 
harn Sabena 1s undertak 
fication to simplify repla 
ittcr 
Sabena 
equired 
Administration 
ZO 
tru i ind 
This photo shows instrumentation and control panels for testing the J-47 jet engine, one—cvlinder section; and 
GE engineer has an unobstructed view of engine under test through window at right, {two—accessor ection ind 
| cabin door lock controlled 


Testing the J-47 Jet Engine 


release 


\ consideration on the 


with Greer Equipment cinch we hh 


lming replacemer 
Clutch lining has t 


J 1 Greer test machines used unevenly. causing vibra 
to maintain high quality edies ar rebalance 
control at GE engine plant | place it. A clutch 


ulling the engine, a 


( 


Or Tep 


Why does General Electric use | ? 
Greer test machines in checking Removing an engine and 
the J-47 engine? Is it Greer accu- take two hour clapsed 
racy? Dependability? Experience? man-hours), he added 
It’s all of these, of course, and more. The three Bells also give 
CGireer points to an unequaled record troubie, Adam uid [he 
for service to the industry; a repu- which have accumulated 
tation that guarantees complete ind SOO |i resp tivel 
satisfaction; a list of customers | lv the mail and_ tor 
reading like a “Who's Who” of the vards the S-5 
Another test cell for checking jet engines aviation world B 
General Electric test standards are among the Us 
nation’s highest. Greer helps maintain them 


Operation—Sabena 
Pioneers in test equipment, Greer ork Aurwa\ ho operat 
has more recently aroused industry- helicopter servic ith Sikor 
wide interest by furthering the between the thi 
standardization of test equipment trving to sim] 

Ihe Greer catalog (yours on much i 

request) will reveal a remarkable like 
selection of standard units for a : 
great variety of testing jobs, and 
Greer’s staff of engineers can help 
solve your problem 


i bu 
mentioned 
has been reduced 
the pilot has to do 
imple L.oadsheet 
Passengers Cal them ¢ 
I ind off the helicopte 


LE >. ! 
_ r { ‘ 1] 
i - \ illowance 1 
“4 { Tis | c J enger exc 
eH ab LLL 
: sitibhsas fixed-wing 
Shown here is the control panel for nozzle TEST EQUIPMENT 
, 
~~ 


test stand. This, like other equipment shown 
was built in closest collaboration with GE. 


Greer Hydraulics Inc. 454 Eighteenth Street, Brooklyn 15, New York 


Field Offices: 1908 West Cermak Road, Chicago, Illinois * 25 South Main Street, Dayton, Ohio 
2832 East Grand Boulevard, Detroit, Michigan ¢ and sales representatives in all principal cities 
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AMERICAN AIRLINES* 
ww22®S82Seeseaeae eee eee @ 


eis 


LoS ANCELES 


, 2 


Could It Fly Without Cherry Rivets? 


. 


Certainly! we . 


Without any doubt, the fastest, piston- dynamic design which contributes to the hollow shank—upsets the end on 
powered airliner—American Airlines’ the high speed of the D¢ tems from the blind sid firmly clinches the rivet 
new DC-7 Flagship, could have been the use of Cherry Rivets in fastening in place—fills the hole—all in a split 
built (with some modification) without components of control Te ind econd. Bucking is climinated 

blind rivets. Cruising at 365 miles per other streamlined section Cherry Rivets are but one group of 
hour in the quiet comfort of the luxuri- The compact anti-icing units, th the 10,000 types of fasteners and spe 
ous cabin, you, as one of the 60 passen- cabin heaters, the super air condition id-formed parts produced by 
gers on the nation’s first nonstop trans- ing system are designed to eliminat ownsend in its several plents. As “The 
continental service, would never know bulk and excess weight. They \ tening Authority,” Townsend will 
the difference. many blind spots which are inaccessil . u speed production—produce 

Yet, Douglas engineers will tell you for conventional riveting. Cherry Rivets tter products—reduce costs by apply 

that the thousands of Cherry Blind help make these installations quickly its method of manufacture to your 
Rivets used in the DC-7 make it pos ecurely—unit costs are reduced fasteners and small parts. Special bul 


sible to accomplish fastenings which Cherry Rivets are installed by on let lescribing Cherry Blind Rivets 


otherwise would be difficult or imprac man from one side of the work by ! other Townsend products and serv- 


tical. For example, the clean, aero- special gun which pulls the stem i es are yours for the asking 


j } COMPANY + ESTABLISHED 1816 


Seles Offices in Principal Cities 
+ 


THE FASTENING AUTHORITY—-Exporience: over 137 yeors—Capacity: sixty-million parts daily— Products: over ten thousand types of solid 
rivets—cold-headed parts—Cherry Blind Rivets—Twinfast Screws—self-topping screws—tubular rivets—locknuts— special nails—formed wire parts 
Plants: New Brighton, Pennsylvania—Chicago, Iilinois—Plymouth, Michigan—Santa Ana, California 
in Canada: Parmenter & Bulloch Manufacturing Company, Lid., Gananoque: Ontario 





AN Fittings 
~. Special Fittings 
Flexible Metal Hose 
Assemblies 


Silicone Rubber Hose 
Assemblies 


We will be pleased to quote 
on all AN fittings and special 
aircraft components. Write or 


phone for further information. 


AIRCRAFT — 
COMPONENTS © 
DIVIS/QN 


AR KAPPLE 


. Batavia, Ill. Phone Bat 


2140 Westwood Bivd. 
Los Angeles 25, Calif. 
Arizona 9-2202 


10 S. Union St. 1016 Fisher Building 
Bay Shore, N. Y Detroit 2, Michigan 
Bay Shore 6161 Trinity 4-3580 


127 Crosby Avenue 1619 Seevers Avenue 
Kenmore, New York Dalias, Texas 
Riverside 5186 Woodlawn 1676 


426 Transportation Bidg. 217 Ninth Ave., North 
Cincinnati 15, Ohio Seattie 9, Washington 
Garfield 0612 SEneca 4948 


10 High St., Room 506 267 E. Paces Ferry 
Boston 10, Massachusetts Road, .E. Atlanta 


Liberty 2-835 Georgla 
y Exchange 1494 





| 


| 
re 
| 


baggage, espe 


load l inticipated 


| figured at a tandard 


for men and 65 kg 

women 

> Passenger Reaction—Sabena | 
distributing questionnaires t 
helicopter passengers ever since the 

ice began. Duration of the program wil 


| probably be six months. Som f th 
questions asked are 


If your journey ties up with a trip 
by plane , did the rapid and easy conn¢ 


| tion afforded by the hi licopter induce 


you to make the planc flight? Have you 
ilready traveled by air? By plane? B 
liclicopter? Supposing you had not tray 
cled by helicopter, by what other mean 
ould you have made the same journe\ 
B im? By train? By plane 

Other que tions Do vou think hel 
copter travel is attractive Why? Wil 
ou take the helicopter iain for thi 

ne journey? Why? Was the journe 

business? Private? What do yo 
mest could be done to Improve the 
rvice¢ 

Ihese are some of the 
findings tabulated by Sabena 

Passenger 1 sponse to the question 
naires was excellent. Some 22 filled 
them out as compared to only | fo 
fixed-wing aircraft 

Of the 1,600 passenger irried dur 
ing September, the first month of op 
eration, 85% were local passengers, 
traveling between cities, and 15 were 
transit passengers, using the helicopter 
to connect with a fixed-wing aircraft. It 
is interesting to note that 10% of the 
transit passengers were helicopter 
transits,”” or passengers using one heli 
copter flight to catch another 

W hen broken down by pa cnger oO 
cupation, the statistics show this trend 

Of transiting passengers, 64 are 
traveling on business and 3¢ on plea 
ur 

Local passengers divide up 25 
traveling on busine and 75% for 
pleasure. 

Of all passengers answering the que 
tionnaire, 39% had never flown before 
And of the 39%, 16° were transit 
passengers. 

All this leads Sabena officials to bi 
lieve that the helicopter is already ful- 
filling its primary objective. It is in- 
creasing fixed-wing trafic by bringing 
passengers to the airplane who othe: 
wise would have traveled by surface 
transportation had not helicopter ser 
ice been available to bring them quick]; 
ind conveniently to the fixed-wing air- 


| craft. 


P Noise Problem—Only complaint reg 
istered against the helico ypter wa ibout 

the noise in the cabin—some 2( ot 

the —— found it disturbing. | 

( ; Sabena points out, there 

ne ‘that can be done about it 

cipal culprit is the main rotor 
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NEW CESSNA I70-NEW LOW PRICE 


All - Metal — 4 - Place — Now 


ONLY #8295 
More Than Ever, Your Best Buy 


in the Low-Price Field! 


Here it is! America’s nla 
metal airplane in the low-price fi 


the beautiful 1954 Cessna 170. Eleven a 





features. Cruises at over 120 m.p.h.! 31 


quiet 6-evlinder engine ts highest-powered 


low-price field. Smart new interior 





terior colors and trim. More airplane than ever 





. vet the price has been /owered to $8205! 


y 
xs CSSH A Only Cessna 170 Offers You These “Extra Value”’ 


sncantes ae aat tebe Features in the Low-Price Field 


PARA-LIF I PLAPS 


Ww nau quick h il rt at | ultituacle 


PLACE COMFORT wit YLINDER ENGINE, mo 
Hag I than any other airplane 
he 170 price range! 
VISIBILITY 
' ish-riveted wing strut 
detroster easier-t 
wheel moproved 
VS TILATION nstru ! panel foam -rubber 


ird-wick itan door 


“Para” Lift Flap > 
—a 


Ageless All-Metal 


Cessna 170 is the only airplane in 


5 =" a ‘ All-Round Visibility 
; | lative — 


. ") gage S . sf 
the low-price field that offers you 120 Lb. Luggage Space cae 


the strength and safety of all-metal . 6 Cylinder Engine 
construction. Stays beautiful for Full 4-Place Comfort j «I 


years, requires no maintenance, 








World’s Safest, Smoothest Landing Gear 


It ‘“‘Flexes’”’ To Absorb Shock 


vw Cessna’s 

ipward and outward to 

field landings and take-off, 

wengers, reduces strain on 

| Oo maintenance is required 

ere are no oving parts to wear out For more 
es, see nearest Cessna 


telephone book) or write 


niormation on Ceasna airplan 
dealer (listed in yellow page of 


Cessna Aircraft Co., Dept. AW-12, Wichita, Kansas. 





There's @ “Whale “o 


a pifference! BUT 


Each fastener is important 
in its particular Job. There 
is also a ‘““WHALE” of a dif- 
ference in the finished pro- 
duct as well, depending on 
Manufacturing Know How, 
Equipment, etc. 


The rivet shown is used on Jet 
after-burners where they must 
withstand extremely high tem- 
peratures. We manufacture 
them in a variety of sizes from 
AN 123151 through 132262 of 
number 347 stainless steel. 


actual size of 


AN 123168 


This Lockheed special No. 725400 


is 


a special High heat treat cold 


headed bolt with P.S.I. of 180,000 
to 200,000, with a diameter of 
17/,” at the shoulder and 1!/,” dia. 


at the threaded section. T 


is 


e head 
12 point. The radius under the 


head and the threads are rolled 
after Heat Treat to control grain 
flow for strength. This bolt has a 
very high fatigue percentage. 
Ground before Heat Treat because 
of no decarburization, thereby el- 
iminating surface strain. 


Lockheed special 725400 


We manufacture large bolts 
from NAS 464-3 thrusixteen 
AN 9 thru 16... AN 173 
thru 186 etc. 


We specialize in the manufacture of Aircraft Rivets and 
Bolts to AN-NAS and MS standards. 


OBRILES 


MANUFACTURING COMPANY 


COLD HEADED RIVETS 
AND BOLTS 


3°32 to 1'/2 Dia. 
EL SEGUNDO, 
CALIFORNIA 





| tablished adajent to the fixed-wing 





mission located in the roof of the cabin 
About the only way to quiet thi 
1 lot of hea 
imnpracti il 


mech 
inism is to add ound 
proonhng vhich 1 
In any event, noise in the S-55’s cabin 
app ired no louder than average fixed 
wing cabin noise, to this r porter 
ithough Sabena’ 
copters operate into the hearts of all but 
one of the cities it serve the airline 
othcial iy that “after over ¢ ) land 
ings and takeoffs, we have not received 
om the 


Curiously enough 


a singk complaint ibout noise f 
local inhabitant 

P Free Heliports—Sabena officials spoke 
vondertful coop 
m the 
p rat 


in high praise of th 
eration” they have received fr 
municipalities into which th 
their helicopter 
Most towns gave the land f th 
heliports and erected the small tern 
buildings to Sabena’s specifications at 
their own expense 
In Brussels, the heliport at All 
rented from a private reaniza 
is a five-mmute walk from th 
orth Station and the Pla Rog 
ound which are clustered many of th 
cit large hotels and principal shoy 
At Melsbroek, 12 S0O-ft quar heli 
copter landing platforms have been ¢ 
plane 
loading area. So, when 
comes in with passengers for 
ing flight, the 
rect the machine to a landing 
to the departing airplane. Platform #2 
is reserved for the mail helicopter 
Almost everything is free. Sabena 
pays no rent, no landing fees and no 
fuel tax, at its downtown heliport i 
to its officials. Practically the 
only expenses of operating a heliport 
are pavments for light, heat and the sta 
tion manager's salary. Normally, he i 
the sok employe it the heliport being 
tratnc ticket clerk, 
dispatcher and station 
wrapped up into one. ‘Thi 
wav of heliports contribute 
; act 


1 te licopter 
a connect 
tower operator may di 


pot close 


cording 


igent, loading agent 
manager all 
init xpen 1V¢ 
operating 
materially in keeping indi 
down to a minimum 
At the two airports which Sabena 
serves—Deurne at Antwerp and Mel 
Brussels—there ] n 
charge unposed because all 
under the control of RVA 
> Copter Economics— This 


outlined Sabena 


broek at 


nicuwe 
fons 
Direct cost of operating 
comes to 35 Belgian francs a } 
or about $1 a mile. In direct 
cluded fuel, oil. 
part pilot's ilary and imortizatior 


the machine 


mamtenance 


in five vears with ne 
dual value. A full load of 
sengers, charged 9 cent 
in 63 cents a mile for a loss of 37 cent 
a mile, with no 
luded 

Yet Sabena feel 


d mil 


indirect charge 


that the lo 
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DEFENSE PRODUCTS 
of High Quality at Low Cost 
DELIVERED ON TIME 


GM 
ES 


Now available, for the first time, is a printed record of the 
AC defense-production story. All AC activities and re 
sources are interestingly presented via picture and text 
Through it you can become quickly acquainted with the 
physic il facilities, manpower, training programs and pro- 
duction achievements of this Division of General Motors. 
Get your copy soon and discover how the “know-how” 
and experience AC has accumulated in the past can be 
projected into the future perhaps in your behalf! 
AC is now producing in volume these complex, high 


precision, electro-mechanical devices for the Armed Forces 


e “A” Series Gun-Bomb-Rocket Sights 
e A-1A Bombing Navigational Computers 
e T-38 Fire Control System for the Skysweeper 


r-MAIL THIS COUPON TODAY- 4 





Hetherington Aviation 

and industrial Products 

High quality push- 
button and snap- 
action switches in 
the 15-50 ampere 
range 


& 
Special switch box 
assemblies 
w 
Aircraft control stick 
grip assemblies 
. 


Indicator lights 
“ 
Switch-indicator light 
combinations 
7” 
Trim teb control 
switches 


o 
Auto pilot, tank 
jettison, canopy 
release, seat 
ejector or seat 
positioning 
switches 
* 
Bomb or rocket firing 
mechanisms 
o 
' Microphone circuit 
switches 
” 
Audible signa! 
silencers 
e 
Limit switches . .. 
and many others 


Ce a 


| 





FAST, POSITIVE 
Double-break 
PY @ ale). 


i 
ates through two 
ee ea 
in the shorting bar 
and against a return 
spring. The excep- 
tionally fast double- 
break action thus ob- 
tained reduces 
ing to a negligible 
minimum. 


arc- 


SWITCH 


SUCCESS “SECRET” 


This little beryllium device is 


No. 1 


<igale 


the heart of Hetherington 
push-button and snap-action aircraft-type 


switches. 


Its unique, patented design and sturdy 


construction assure faster, more positive switching 


action in less space with less weight 
cycle exceeding military requirements. 


and with a life 
It is a No. 1 


“secret”’ of Hetherington’s success in matching or 


surpassing exacting specifications 
for switch dependability in the 15 to 50 


vilian 


military or ci 


ampere field. 


HETHERINGTON, INC., Sharon Hill, Pa. 


(West Coast Division: 8568 W. Washir gton Bivd., 


ver City, Calif.) 


HETHERINGTON 
Suttehes 





not as severe as they appear on the su 
face because the copter service increases 
fixed-wing traffic and the airline’s oper 
peopl and 
ire piling up invaluable experi- 


ition mamtenance 
pilot 
crice 
> I lying 


into 


School—Sabena was nudged 
etting up a flying school b 
of qu ilified pilot: to handle it 
ng flect of fixed- and 

tt 
Candidate 
right 


tramung 


lack 
expand 


rotary-win il 


usually 

chool. Aft 
first on ‘Tiger 
Saab Sah the fledg] 
1) urplane ma 

former, they 
from 


out ot 


f the 
i cO-p lot whi 
eventually ¢ itions Ip 
tains of DC-6s. If the latter, thev get 
500 hr. on the Bell before checking 
out as co-pilots on the S-55s 

\utorotation experience on heli 
issured through the practice 
of having pilot autorotation 
landing each time ferried 
back to the airport 

Sidelight on the Safirs: plane 
delivered from Sweden with instrument 
calibrated in metric However 
since the ships were going to be used to 
train pilots to fly American aircraft, in 
struments either had to be replaced with 
standard U.S. units or have the dial 
recalibrated to U.S. standard: 

Sabena says it pays two-thirds of the 
chool’s cost, the government paying 
the remainder. The school has be« 
existence 14 vears, has trained about 40 
pilot 
> Congo Copters—Sabena runs a hel: 
operation for the Belgian Congs 
Three Westland-built 
government-owned, Sikorsky S-51 heli 
used to spray town ind 
with DDT in an anti-pest cam 
Results have been highly su 
cessful in curbing diseases spread by 
flic ind 


Sab Na 


im pe 


copter l 
make an 
1 machine i 


wert 


units 


nh in 


ind is in its fourth session 
ce pter 


(,overnment 


copters ar 
village 
paign 
mosquitoe a iccording te 
pokesmen 
Operation, which was started in 195] 
conducted on a cost plus basis. Sabena 
flies, maintains rhauls the hel: 
copters for the government. Four pilot 
ire used for the three machin 
>» Mail & Training—One Bell flies the 
Belgium Machine 
#53 km. (about 285 milk 
ing cleven cities 
Other use for th 
ind special flight 
Sidelight noted by a 
Although the tail-boom cov 
Bell idd to the 1 
ind are in no way useful to the opera 
tion of th Sabena ha 
that thes two way 
the side 


thie COMpany 


ind OVC 


mail in every. day 
COVCTS 
within the 


Bells 


Sabena 
man ring 


on the cratt weight 


machine 
pay otf im 


offer an ideal spot to 
md it 
ition Secondly, 
that the tail boom 


ubstantial with the c 


opter ope! 
I I 

’ , 

he thinks 

more 
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Free your office 





from typing fatigue 




















INTERNATION 


e@eeeeeeeeeeeeeeeeee eee ee 





diversification 
at Lockheed 
in California 


medns 


better 
SAVeCeLrS 
report on diversification at Lockheed 


for 


eneineers 


Lockheed 





Lockheed’s program of 


diversified expansion 


has created openings for: 


aerodynamics engineers 
aerodynamicists ‘‘A” 
aerodynamicists “B” 

jr. engineers (‘or 

a college degree 
thermodynamics engineers 
thermodynamicists “A"’ 
thermodynamicists “B"’ 

jr. engineers (fo, ¢! 


service manuals engineers 


flight test engineers 


design engineer “A"’ 
design engineer “B"’ 


jr. engineer — draftsmen “B" 


an eng 


Lockheed « 


Burbank, Calitor 
H ’ 


lear Sir: F 


+ my name 
+ my field of engineering 


my street address 


H “my c ty and state 
: 
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ot 
mail 

uy the 
Belgian 
prox! 
Heli 
mecctions 
Mel 

tte 


port 


Germans 


Resistant Harness 


United Air Lines 
vinyl plastic-coated harnesses on Pratt & 
Whitney R4360 engines that power the 
Boeing Stratocruisers Advan 


tages claimed for the new harness are in 


mechanics install new 


Company ‘ 


ibrasion and mineral 
rCcases alkali AC ids 
Ihe vinyl will not support 


creased resistance to 
spirit vents, oil y 
ind weathermeg 
combustion Used with the Scintilla low 
tension ignition system, the harnesses con 
sist of an insulated conductor wrapped in 
nickel braid and covered with a nylon fabric 
which has been coated with Geon vinyl 
latex produced by the B. F. Goodrich 
Chemical Co 


already 


live in the 
world of 


tomorrow! 


ae 


Unbelievable, but true— 


* Before long, an arrival on the moon 
will be recorded like a “live” TV show 
* A fur-bearing animal which survived 
a rocket-ride into “weightlessness” can 
be killed instantly by the noise of a 
twin-jet 

*® With the aid of in-take windows and 
a bin of salt you can run your house the 
year-round on a thermostat 

® By 1970 you will take pictures in utter 
darkness 

* In five years you can have a walkie- 
talkie wristwatch — just like Dick Tracy 
® We could light up the night sky—and 
an enemy target--by sending up rockets 
loaded with salt 

* You will soon pick up your hat, brief- 
case, umbrella and your one-man col- 
lapsible helicopter to go to the office in 
the morning 


Fantastic? No, factual; and only 
some of the astonishing but 
highly possible achievements as 
we rush towards the gateway 
of a new human existence in — 


Tesesvente 


Air Age 


A REPORT ON THE 
FORESEEABLE FUTURE 


By HOLMES ALEXANDER 


_— with the full cooper 
ation of the Air Force Re 


search laboratori 5, this is a le ading 


reporter's fascinating glimpse into 
the foreseeable air-age, with its in 
credible possibilities and almost 
equally incredible 
Weightlessness 
the human being Noise, which 
an flatten a building Altitude 
that fries and freezes a hand in the 
same instant And—most of all 


man himself, consciously air 


problems 
unendurable to 


minded, psychologically earth 
bound. A lively, absorbing and 
highly readable account of what 
lies just around the corner of time! 
$3.00 at all bookseller 
RINEHART & COMPANY ¢N.Y.16 
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IONICS 











Design of complex avionics systems draws 
cialized know-how from each member of an 
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ACMS BORESCOPES 


for close-up visual 


inspection 


of internal surfaces 


and hidden parts 


A.C._M.1. Borescopes are 
available in 4 angles of 
vision (as above)—in diam 
eters of 120° to 4.00 

in lengths of 4” to 
720°. Special models 
for special 
problems 


pir, 


aie 


permit close- 

up visual 

examination 

of interior areas 

and surfaces not 

otherwise visible. 

They save time and 

money, and prevent 

costly dismantling.* Each 
Borescope is a compact, 
gelf-illuminated industrial 
telescope of highest quality, 
employing a precision optical 
system, that produces a flat visual 
field. Lens systems are fully cor- 


rected for color, spherical aberra- 
tions, and coma, with all lens surfaces 
coated to increase light transmission 


Write for free informational folder, 


or tell us your problem, 


American (ystoscope Makers, Jne. 


1241 LAFAY 


FIND OUT HOw THIS NEW 


CUTTER 
HEAD 


CUTS SPAR 
MILLING 
COSTS 


CUTS COSTS . . SAVE TIME 

Onsrud SERT-A- 

BLADE wedge type 

spar milling cutters with 

serrated, inserted car- 

bide tipped blades are 

engineered to proper 

rake and shear angles 

for milling aluminum spar sections. Knife faces 
are spiral ground to maintain positive rake 
throughout entire length of blade, for better, 
smoother cutting. Serrated, insertable blades 
are secured by bolted wedges, . . . safe, secure, 
easier to remove. Designed to allow adjustment 
to compensate for wear and repeated sharpenin 
Permits full use of practically the entire carbide 
tip. MAIL COUPON NOW for full details. 


— 


ONSAUD CUTTER MANUFACTURING Co.) [> 
800.870 €. Broadway Libertyville, tli. 
Onsrud Cutter Mfg. Co. ~Ti-. 
j 800-820 E. Broadway, Libertyville, Til 
Please rush Full Details on your SERT-A- 
i BLADE Milling Heads for the Aircraft 
Industry. 
0), 


i 
t eirm ile 
ae 

cITY STATE. 
L 





ETTE AVENUE’ NEW YORK 59, N. Y 


Over 85% of the torque wrenches 


used in industry are 
\ : G 


S furetevad 


TORQUE WRENCHES; 


Read by Sight, Sound or Feel. 


oy 
ey, vee ant) 


* Permanently hecorete 

@ Practically indestructible 
@ Faster—Easier to use 

@ Automatic Release 


@ All Capacities 


in inch ounces... inch 
pounds .. . foot pounds 
All Sizes from 0-6000 
ft. Ibs 


Every 
manufacturer, 
design and 
production man 
should have 
this valuable 
data. Sent upon 
request 








installations at 
Mayor | uropean airline As a re 

inspection, sa\ Sabena, th 
decided to pattern their new 
ct-up ifter Sabena Airlin 
uid that the Luftverkelhrsbedarf 
vent through th iT he 

il German thoroug! 

ing dimensions, taking 
} 


hines and, in gencra 


look over the overhaul 
man 
ult of thi 
German 
erhaul 
official 


roup 


Thicil ‘ 
erv detail po ible 
> Engine Overhaul—Not 
Cngine werhaul 
Engin going throug! | hop are 
Pratt Whitner r the 
DC-6Bs, - ind Co 
DC-4s; R1830s for 
and R1340s for Han 
8-55 hop | 
handling a certam number of Wright 
R3350 Turbo Compound engines for 
Belgian Air Force C-119 Packet ] 
R1S30s for the USAI 
Overhaul time on the 
is standardized at 1,200 hi ind 


helicopter 


P& WA engine 
on the 
newer Turbo Compound time is now 
S00 hr Phe R1340 engin used in 
the S 55 iT S00 hi 
HOW will horth go up to O00 hr 

Sample man-hours required to over 
haul engines are: 550 for the R? 
50 for the R2000 

Sabena ha 1 good wa of 


cvlinders to 


going through at 


$00 and 


heating 
\ ilve seats 
imultan- 
held vertically in We over 
flame is directed 
upward into the center of the cylinder 
Flame is thermostatically controlled to 
maintain cvlinder’s temperature be 
tween 150-200 ¢ When _ properh 
heated rotates 
der 90 deg. to a horizontal 
W hil till in the jit 
out the valve seats 
cial tool Phe pair 
handle two cvlinder 
Advantage is that me 
have to handle hot evlindes 
on one while the other is h 
Sebena has just completed the con 
truction of a 250 x 500-ft. hangar at 
Melsbrock Interesting feature is the 
prestressed roof construction whi 
lows for an unusually light, vet 
tructure 
> New Terminal—Sabena’s new 
town terminal is slated to open 
ift the turn of the year 
One building highlight is great 
ibility to the airport. In the basement 
Il be rail facilities which will peed 
passengers to Melsbroek in 15 
Sabena will occupy ill the office 
I'wo ground floor 


cnein rCOmMmOVE 


ind guide Iwo cvlindes 
Cou I ir¢ 


ag burner whos 


pulling a handle cvlin 


po mon 
knoe k 


1 mechani 
with spe 


ind guides 
of heating yes in 
ever IX minute 
hani dow not 
He work 


fing 


minut 
pace 
on the upper floors 
building is built on a slope) will offer 
pace for ticket ofhices, et 
airline desiring to use the facil 


counter 

for any 

ities 
Capacity of the terminal 1 

passengers an hour 

> Into the Future?—Sabena officials pr 
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PHOTO COURTESY BOEING AIRPLANE COMPANY 


Fighting corrosion 
before it starts 


orro don't go togethe r 


especially not 
ound, where every 


faster than 
magnified to far greater 


pelore 


corrosion, to keep it from 
joints, is to whip it at the outset 


o help aircraft in their continuing war on metal 


corrosion, 3M meve oped het 


-843 a sprayable coating that set 
xible film which protects flat surfaces, joints, and 
even dissimilar met 


al spin against the effect 


as a tough, fle 


‘ 


of corrosion. 
See what adhesives can do for you... 
erhaps you can use HC-843 in 


your operation? ‘To learn more 
about it, and other 83M products designed for the aircraft industry, 
call in vour 3M sale , write directly to 3M fora 


detailed booklet describing application . Addre 


man. Or 


: 3M, Dept. 1112, 
111 Piquette Avenue, Detroit 2, Michigan 


MINNESOTA MINING AND MANUFACTURING COMPANY 
ADHESIVES-COATINGS-SEALERS *2%*5!”"5,2%2, conres o1ision 


. 411 Piquette Ave., Detroit 2, Michigan 
GENERAL SALES OFFICE T. PAUL 6, MINN, « EXPORT 
maners of *SCOTCH" 


Tl. 270 PARK AVE 
* “SCOTCH” erano « NO RECOROING TAPE @ *“*SCOTCHLITE™ 
see OM” ate VES an avrines «**3m’*" 


NEW YORK 17 « IN CANADA, LONDON 
BRAND PRESSURE SENSITIVE 20nE* € TaPes 
PEFLECTIVE SHEE TINGS @°° 3M ABRASIVE PAPER an 


er ano 


GRanuces @e*°3M"* CHemicace 
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TEMCO expansion 


high performance field 


creates 





TOP-GRADE 
OPENINGS 


for 
ENGINEERS 











CAREER 
TEMCO’s rapid growth in the high 
performance aircraft field has OPPORTUNITIES 
opened challenging career opportu- =r 
nities for qualified ENGINEERS. orrereD NOW in 
Write today...giving details of PROSPEROUS 
your educational background and 


experience. Among the top-level DALLAS, TEXAS 


positions open now are: 





POWER PLANT INSTALLATION THERMODYNAMICISTS 





FLUTTER AND VIBRATION EXPERTS AERODYNAMICISTS 





SYSTEM ENGINEERS SERVO MECHANISM ENGINEERS 





STRESS ANALYSTS ARMAMENT ENGINEERS 





WEIGHT CONTROL ENGINEERS DESIGNERS 





ENGINEERING PLANNERS PRELIMINARY DESIGNERS 





Write to + K 


; Excellent Housing 
Mr. E. J. Horton, Jr Z / Available 


Engineering 


Personnel 


Box 6191, DALLAS, TEXAS 


Plants at DALLAS e GARLAND e GREENVILLE 


90 


t that thei 
; olidh 
inufacturer 


mmpany « u S 
juipment on hand ing « lent 
vice and is built to last. Also, many 
ynponents and accessoi ire inter 
hangeable and common to all aircraft 
itly sumplifying the problem of sup 
ply, not only at Bru els, but at more 
mote corners of the globe here th 
lin Oop ite 
Another NS) 


cquipment l 11m} 


mon » 


lar to that erated 
by other airlines flving through common 
tations, permitting local lend-and-loan 
bargains which have helped cut me 
chanical delay way from hom Use 
of foreign equipment would greatly ag 
javate their supph ind logistics prob 
lems, Sabena officials sav 


OFF THE LINE 








Flight Refueling, In has started 
prcluminary work on th tc of its new 
70.000 q ft. plan it bnend hip In 
ternational Airport, Baltunore. Li 

will permit bringing aurcraft directh 
» the plant for test and installation of 
the firm’s probe-and-drogue cquipment 
Plant l hedul a te iat Hi CC ( ri 


rcxt spring 
| 


mon 


Trans World Airlines has purchased 13 
complete AiResearch aircraft pressuriza 
tion systems for Lockheed Constella 
tions that are being converted to coach 
use. Equipment includes a compressor, 
ibin pressure regulator, rate of change 
ind altitude selectors, temperature regu 
lator, heat exchanger ifety valve and 
pressure switch. TWA has now pur 
oS 1 


hased uch complete pre 


ice 


Company planes can be operated for 
it th Wm omp uto 
bil iecordn \ 

r-old president of Pe 
n, N. Y. Benoit fig 

him S15 an hour, or about 10¢ a mile 

to operate his 150-mph. Beechcraft 

Bonanza Figure include operating 
ts, depreciation and full insurance 
rage for himself and three passen 

Plane is operated an rage of 

S00 hr. a vear or about 75,000 miles 

By ontrast, 1 nt American Auto 

mobile Assn. figun how that a car in 

the $2,000 « if driven 10,000 mile 

innuall ts about 9.16¢ per mil 

including pre tor nd insurance 

Benoit po 
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New Temco 


PLEBE 


From drawing board to 
first flight in 75 days! 


power for training maneuvers 


Presenting the new Model 33 
primary-basic trainer 


with its 225-horsepower Conti 
nental military engine and full! 
constant spe ed propeller. 

Here is another example of how 


IEMCO, 


lead time 


low 


The Plebe 


Wing, tricyc le landing gear trainer 


It's a completely new aircraft— is a two-place, 


TEMCO’s Model 33 trainer, now 


with remarkably little 


both stu can turn out a com 


undergoing evaluation by the 
U.S. Navy at Pensacola, | 


Initial design of the Plebe was 


‘lorida. 
begun last June 10. Seventy-five 
days later the new trainer made 


its first flight! 





Plants at: 


dent 


DALLAS 


Its bubble canopy gives 


and instructor unexcelled 


visibility The new trainer has an 


exceptional rate of climb of 1350 


feet per minute and plenty of 


aad ABewn 


pleted aircraft of its own design . 
further proof also that TEMCO 
delivers a quality product on 


schedule at lowest possible cost 


K 


ASRCRAFT ‘CORPORATION 


GARLAND, TEXAS ... 


DALLAS, TEXAS 


- GREENVILLE, TEXAS 





LANDING THE F-86 SABRE JET ON TWO FINGERS... 


FINGERS FORGED BY GV; ICA 


When the North American F-86 Sabre Jet swoops in for a 
landing, two steel fingers control the landing shock. Like 
fingers in a dike, the pins meter hydraulic fluid through a 
small orifice to cushion the landing. Varied contour of the 
pin serves to vary resistance developed 


Fhese pins are Utica forgings, and point up an unusual 


development story. Under conventional forging methods, 
they would be expensive to produce because of immense 
machining required. Forging is practical only because 
Urica has a “short-cut” production method for upsetting 


far greater than the standard three diameters 


They start by upsetting 
15“ diameters 


Each pin starts as a %4” diameter, 2142” bar of SAE 4130 
In one of Urtica’s electrical upsetting machines 114%” is 
upset—more than half the bar and, actually, 15% di- 
ameters! The bulb on the end is forged to rough shape, then 
machined to final dimensions. The Utica forged part 
replaced the original part which was welded and required 
extensive machining. The new full-forged part has greater 


PRECISION:--: 


strength and requires much less machining. We are very 
proud the Cleveland Pneumatic Tool Co. picked UTICA 
Drop Forge for this important defense job 


New forging techniques 
ready for tomorrow 


In defense production, Utica has helped pioneer new 
techniques in forging both the oid and the “new” hard-to- 
handle metals. Perhaps we can serve you—fomorrow 
with forgings for advanced new products that will be 


tomorrow's leaders 


Our new booklet ‘File Facts on 
Precision Forgings” outlines 
UTICA’S methods and facilities, 
now totally engaged in de 
fense production, but ulti- 
mately generally available 
Send for your free copy 


Jobs available for tech 
nically trained personnel 


oe 


UTICA DROP FORGE & TOOL CORPORATION 


++ FORGINGS 


TRADE MARE 


MAKERS OF THE FAMOUS UTICA LINE OF 


92 


DROP 


UTICA 4, NEW YORK 


FORGED PLIERS AND ADJUSTABLE WRENCHES 





Cp 
ted 
to be considerm 
lin Constellation 
ver, Lockheed 
Sk 


PH-2 Experience—| 

( tl ! IC) 4 nockup 

Hollingshead fluid 

had plan wed to equip 

liners with #1 but 

lan omnte blem of false fluid 

quantity indi ms. It was difficult te 

vel ims the iwht 

pag ‘ vith the quantit 
Third Annual Vickers Conference indicator in ae | 

i ui o6othat at tad rr 





2 ‘ ced trouble to foaming 
Hydraulic Group Tackles Problems ©: vse by the venta typ 
- cssurl noused im the plan 
High-temperature fluids are still in development stage, Removing the venturi clummnated the 


led the problem 
. ce hl . J 
meeting hears: trend to Teflon seals continues. 


cnt no airline fly 
By Frank Shea. Jr. > Non-Flammable Fluids—! ‘ 1 he Civil Acronauti 
' t } ] 


il t i ‘ i is operating three 1K 
Detroit—Leading scheduled U.S. au yect oO ion-flan ili laid nal Oul Co. has 
lines and several foreign flag carrict fli merican 1) beau O hr. with the fluid 
were represented here at the recent icate tl non Huids a od, and it 
lransport Aircraft Hydraulic Confer 
ence, sponsored by Vickers, Inc. ‘This 
vas the third such conference m an 
nnual series which began in 195] 
Nothing dramatic or radically new 
ame to light at the two-day session, 
but there was a lively exchange of 1 ulti 
views and information concerning the elop P 'Icflon Seals—Uhe continuing § tren 
problems that worry hydraulic expert u nerican h tl d on backup rings has lessened 
P High-Temp Fluid—Work continu gl problem Onmng deterioration 
on high temperature and non-fiammabk ial 1 2 D necting h United felt th va 
hvdrauhe fluids ou ucl 1 luid i! egard to Skvydrol 
Monsanto Chemical Co. reported r p 
cent work along these lines still in the udi han ueht | been replacing 
development stage; a fluid, classified a n Is t t] up nngs with Teflon 
i high-temperature type, is available in T non-flamn ( «| ' quit 
limited quantities. In addition to Sky 
drol, Monsanto is developing a Skydrol 
500 fluid. Whereas the former is a —40 
fluid, the latter is a —65 fluid, accord 
ing to MIL F7100, Monsant id 
Hollingshead (¢ orp ilso has a high 
temperature fluid, as well as advanced FOO t \ rlines ha 


' ’ 
it i li 


versions of HH? under dev lopment ) Mal | } f wing ©) ring 


but is not yet prepared t ve ! but feels there 

information or sampl th ) t f i | Wn procedure 

reported t ( j ow the 
Union Carbide announced tl t that fter it 

vclopment work wa essentiall On t rat { » I , PWA rep 

plete’ on a new and improved water than on tl ( © Fixed-Displacement Pumps 

base fluid for BuAer which Navy is in’ © Effect on Seals—] f t t \\ t the maxim 

the process of evaluating in laborator ttect f Skvd 

ind bench-tvype tests. The fluid has not cm NI 

et been flight-tested, but Navy should 

be doing something along these line: 

in the near future, Union Carbide said 
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the 


ACCURACY 


and 


SPEED! 


of 


4 - 7 
- ‘ . , 
~~, a ! 
ee 4 , > 
& . 


is achieving 
production 
miracles for 
manufacturers 


Literature is avail- 

able describing 

Lapointe Broaching 
Machines, Tools, and 
Fixtures — and telling 
what they will accom- 
plish in your plant to 
speed production and re- 


duce costs. 
Ask for Bulletin 
AW-23 


SRR eked naa 


MACHINE TOOL COMPANY, 


HUDSON MASS - U.S.A, 


| and 





| manufacturers 


thi 


caretull 


ind 
cal ulated, 
formit i hol 
diameter is drilled in plate for 
Hole is lo 


opposite groove is d 


ilencing metering groove ar 


ind to msure uni 
about .020 in. in 
the 
ited 


ired 


tin 
ove to run out into 
that edge 
n-oh point 

Ratio of length to depth of groove 
to one. It should 
ible to remove .002 to 
from face of plat 
break 


break 


be Chl TCMOVve d 


Lt about seven ord 


narily he pe ml 
ind 


into hol 


UU in toch 
till permit groove to 
If groove no. longer through 
then too much ha 
cluded Vicker 
Vicker iid that had 


been oyer-ground or overlapped could 


Con 


\ ilve 


plat 
be repaired but it wa 
tr 20 below thie 1S¢ 
hardened the 
re thane .0O7 in. has moved 
diameter of the o th 
hardenin not been pa 

the O-ring 
the desired 


important not 
depth of the 
plate. If 


been I¢ 


portion ot not 


pl if A 


reground to 
the 


bhi‘ he 
and meterin 


; 


though 
| | 


naca 


Prodan 


1 pre 


Onmpan 
cl vould be 
bulletin 
that have be 
of grinding o1 
> Link 
radi f universal 
bearing of the PE17 
too critical, Vicker 
ing for 


to covel work of valve plate 


ome undersize as a result 
lappin y 
Phe ize oft 


] 
link 11h 


Bearing pherica 


the link 
911 pump is not 
ud. Manufactur 

3911 and the 


tolerance th 





+ 2 = aaa 


mA. 


Poolmobile, a sales promotion vehicle of 
Aircraft Angeles 
hit the road on a two-vear tour of the U.S 
Canada It is a 


designed and 


lools Iinx Las recently 


converted standard 
rebuilt by Air 
cost of approximately 
tools to 


subcontractors and the mili 


airport bus 
craft Tools at a 
$?0.000 to 


demonstrate aircraft 


tary About 2,500 tools are displayed for 


larger sizes 1s 007 in 
have i little OSCI 
The Vick 


tolerance 
dded that 
and cen 


spoke man 

concentricity, true sphericit 
trality with the flats are me 
Relapping either length or bear 
difhcult without special tool 


critical 


would be 
ing 
>» Coupling Shafts—( oupling haft fail 
ures in the PF17-3911 were discussé 
by the hydraulic expert 

United has started 
bronze shafts and 
on the steel shafts in the D¢ 
These shafts are subjected to a limited 


number of 


! 
Cd 


im in pr pro 


tion } 
Magnaflux 


pump 


fram On 


irbitraril 
rate has 
mice 


then ar 
failure 


much 1 75 


runs, 
I hie 
down by as 
initiation of the program 

Delta Air Lines has been using 
for five while Ameri 
mated that hafts mia 
high as 18,000 hr. on them 

Northwest ha not had 
failure haft 


condition : 


dist irded Carrier 


porn 


haft 
run 


Sor 


changing 
on basi 
> Wafer Kit—Gencral exp 
that installation of the wafer kit in the 
Vi ACT pulp mict ised verh ul 
riod 

Delta ha 
on the 
OOO hr 


In addition 


Picnics 


‘ } 
over! 


the 


Wwcre 


aul tine 
DC6 to 
installed 
functionally 


exte nd d thie 
used in 


the kit 


pul p 
mice 
the 
tested on each run 
United has ipplied to CAA 
overhaul time on the pump extended 
to three runs from the presently used 


y 


puImMp 
pully i 
cng 


to h ive 


ally 
- 
ee 


~ 
_— 


ma 


Road Show for Aircraft Tools 


side of 


the limousine’s 
is a 12-ft. work 


outlets, a drill 


mspection on one 
On the 
bench equipped with 110-s 


interior other side 


press, vise, and a hot dimpling machine 


Foolmobile carries its own compressor for 
a 40-hp. air condition 


cold 


It also has a lounge for 


idequate air supply 


ing unit and a heating system for 


weather showings. 


lengthy demonstrations. 
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Ry instrumentation 
discovery! 


This new invention, Surmmers Model 188, for the 

first time makes available on a single pickoff the 

/ algebraic stim of both the displac ement and rate 

This is the story! , of displacement of air or water craft. This simple 

pickoff is the on-ofi type, and is easily linked 

-- L * mechanically to the control surface actuator, O1 

4 CStCLAay Model 188 may be supplied with either an in 

ductive o1 potentiometer px koff where mechan 

° ical follow-up is not practical. Parameters are 

| fe ~. f- aJF= 6+0 easily adju table over a wide range to attain 
1 Rate Gyr Mixing tability with ease 


ff ' 
CK Circuitry 


Heretofore, even an entire series of costly instru 
ments failed to insure this goal with equal 


Lil 
iil 


Both weight and cost of the Model 188 


are about one-fourth of the weight 
and cost of the apparatus it obsoletes. 


/ ; ify 
rOaUCT ri quanttit ( 


SUMMERS 


Cc oO M P A N Y 
2328 BROADWAY ~ SANTA MONICA CALIFORNIA 





























1929 In covered cockpit of his 
onsolidated NY-2, 


Jimmy Doolittle, using Sperry Gyro 
Horizon and D tional Gyro, take 
off from Mitchel Field, flies over | 


mil ind land ifely accomplish 


g the first complete “blind” fli 
Lieutenant Ben Kelsey act 
h prot 








“oe 
Bina” flying has an interesting history. For years many 
people had flown “blind” on occasion through clouds. And 
in 1926, William C. Ocker proved man’s physiological 
inability to fly “blind” without instruments. His experi 
ments, based on the Sperry-developed Turn and Bank Indi- 
cator, helped pilots understand and use flight instruments 


The era of dependable all-weather flying did not begin, 
however, until Lieutenant “Jimmy” Doolittle made his 
historic “blind” flight in 1929. With the aid of two new 
Sperry instruments, he opened the door to dependable all 
weather flying. From then on a pilot had an artificial 
horizon on his instrument panel—a horizon that couldn't 
be blotted out by fog or darkness. And a gyroscopic dire« 
tional indicator assured him of a precise course under all 
conditions, unaffected by magnetic disturbances. 
TODAY, AS THEN, SPERRY LEADS THE WAY 
Twenty-four years have passed since the Doolittle flight 
In those years Sperry has pioneered in development after 
development, utilizing electronics to make earlier instru- 
ments more precise, and to provide still greater mastery of 
the elements. With the Sperry Zero Reader* Flight 
Director, for example, military pilots now manually fly 
and navigate at supersonic speeds with accuracy and pre 
cision approaching that of automatic flight — and, with 
Sperry armament, intercept and destroy enemy aircraft 
unseen by human eyes. The Flight Director is widely 
specified for passenger planes and executive aircraft as well 
as for military use. oc aes 


1941-45 


Sperry flight instruments 
enable U. S. Navy and 
Marine fliers to operate 
from deck of carrier, carry 
out missions and return— 
often in total darkness 
Also, airborne radar helps 
pilots to seek out enemy 
aircraft and submarines, 


GYROSCOPE COMPANY 


GREAT NECK, NEW YORK 


1 937? ¢ aptain A. F. Hegenberger in 

his Douglas BI-2A makes 
first solo “blind” flight and landing at 
Wright Field, Dayton, Ohio, using Sperry 
Gyro-Horizon and Directional Gyro. This 
flight was significant in proving a system 
of “blind” flying and landing and resulted 
in Captain Hegenberger’s winning the 
Collier Trophy 


REeGe HE8 
S682 £ee8 


1936 Air Corps Major Ira Faker, left 
makes the first transcontinental 


blind” flight from New York to Los 
Angeles. His Boeing pursuit ship is equipped with 
Sperry Gyro-Horizon and Directional Gyro, 


Major William I Kepner pilots escort plane 


ind alone 


~ 
(re ™ 
50 snare AUCH | r der Flight Dir 


>, / 


a i of operation per ni ( nection 


mtrol in 


ce ption 





to the 
E. E. or 
PHYSICS GRADUATE 


with an interest 


or experience ti 
RADAR 
ELECTRONICS 


Hughes Research and 

Deve lopment Laboratories, one 
of the nation’s large electroni« 
organizations, are now creating a 





number of new openings inan 
important phase of operations 


Here is 

what one of 

these 

positions offers 

you 

HEV! GUT 

OUR COMPANY 
located in Southern California, is presently 
engaged in the development of advanced 
radar devices, electronic computers and 
guided missiles. 

THESE NEW POSITIONS 
are for men who will serve as technical ad- 
visors to the companies and government 
agencies purchasing Hughes equipment. 


YOU WILL BE TRAINED 
(at full pay) in our Laboratories for several 
months until you are thoroughly familiar 
with the equipment that you will later help 
the Services to understand and properly 
* employ 

Carburize Gears arr vaain 
you may (1) remain with the Laboratories 
° in Southern California in an instruction or 
in administrative capacity, (2) become the 
Hughes representative at a company where 
our equipment is being installed, or (3) be 
aM Rei the Hughes representative at a military base 
in this country—or Overseas (single men 
only}. Adequate traveling allowances are 
given, and married men keep their families 

with them at all times 


} . YOUR FUTURE 
Western Gear Works, a leading manufacturer of high in the expanding electronics field will be 
quality aviation gears, uses Hevi Duty Vertical Retort enhanced by the all-around experience 
Furnaces to carburize and normalize. These furnaces are gained. As the employment of commercial 
electronic systems increase you will find 
this training in the most advanced tech 
niques extremely valuable 


required to treat many sizes of special gears made from 
a variety of steels including Boron Steel. 


G. R. Leghorn, Chief Metallurgist of the Western Gear 

Belmont Plant, says, ‘Using these furnaces with zone How 
temperature control and forced circulation of the carburizing to 
atmosphere inside the sealed retort, we are always sure apply 
the gears will be treated to the exact case depths and prem 
carbon concentrations required aan pine 
You, too, can produce consistently uniform results if you 

specify Hevi Duty Vertical Retort Furnaces for Carburizing 

Nitriding, Dry Cyaniding, and Bright Annealing 


HUGHES 


RESEARCH AND DEVELOPMENT 
| H:E-V1ED-UT-Y Write for Bulletin 646 LABORATORIES 
| a Frio = ae ee x Scventifiie and 
HEVI DUTY ELECTRIC COMPANY ; 


—u——-. MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
Type Transformers Constant Current Regulators 





time of two runs. This means three 
times 1,600 hr. on the DC-6 and three 
times 1,300 hr. on the C-54. UAL will 
base check between runs 

American has the wafer plates in it 
Convair 240s and has increased the 
pump overhaul period to 3,900 hy 
three engine periods. The DC-6s do 
not yet have the plates, and then 
pumps are overhauled after two engine 
changes 

Eastern overhauls the pump with 
vafer plate after every second engine 
change—3,000 hr. on the DC-4 and 
2.500 hr. on the 4-0-4. 

Pan American is holding off on in 
creasing pump overhaul periods until 
it works out a fix for the shaft grooy 
ing problem. 
© Variable-Discharge Pumps— | hic ope: 
ators discussed their experience with 
the AA-20500 variable-discharg: pump 
series, 

Delta stated that they hay had WHERE 
much success with the shaft seal, noting 
only one unscheduled removal, with 
other units running 1,900 lr. Some 
operators reported that during Con 


stellation flight, usually during cruise, t RELAYS 


on. Before pump can be by-passed, light | eliminate all compromise 
will go out ate with aircraft control 
Dx Ita, | istern ind Re VAC \ hic h i ” performance... 


had experienced the problem, said the 
had not as yet been able to find a i Modern aircraft design demands not only th 
solution. Vickers could offer no answer ultimate in aerodynamics but comparab! 
either, stating that it appt ired to be — . rehability in the performance of 

a circuit problem and not a condition 


within the pump itself 


the red pump warning light will com 


control components 


Leach relays contribute vitally to the factors 

“ of safety and dependability of today’s most 
Although Lockheed was not repr advanced military and commercial aircraft by 

ented, Vickers volunteered information surpassing the most exacting requirements 


on the status of pump standardization SERVICE: Compact, rugged, lightweight, heavy 


for the Constellation-seri engin a duty, dual-purpose relays designed specially 
driven pumps een Ge ban cy +) to operate AC or DC electrical systems in 

AA-20510 pumps with serial suffix circraft such as 3 phase 400 cycle power 

= . . systems on motors, NESA electrically heated 
windshields, etc. Meet high shock, acceleration, 
tional studs at inlet flange side so that vibration and temperature requirements 
20508 511 inlet flange with thread: 

AA-2 inlet flange — CHARACTERISTICS 


can be installed on that pump _ APPROVAL: Approved os AN-3339-1 per 
Vickers added that bulletin A-72 T : Spec MIL-R-6742 
does include necessary information to ry CONTACTS: Arrangement—Three pole single throw 
rework AA-20510 pump with erial ‘ AC, Single pole single throw DC, Normally open 
sufix “D” or é@arlier, which wer pro t ] ; Rating—Rated load per pole 120 V de or 200 V ac 
; 400 cycles. Resistive (AC 400 cy. 200 volts) 25 amps 


vided without additional studs. Pumps | Seales ail , ood 25 
esistive, inductive and motor lood amps at 
fitted with six studs at inlet side will . ws 29 V de : , _ 


“EF” or later will incorporate two addi 


All poles connected in series 
now be able to use cither the AA COIL: 100 ohms, 24 V de continuous duty 
20511 or the AA-20510 flanges, so that { Pick-up —18 V de max 
with the appropriate flanges the pump io : Drop-out—7 V de +0, —5.5 
can be used on an L.-479, L-1049 or WEIGHT: 92 Ib 
on an L-1049C Constellation provided ' CONSTRUCTION: Terminal and contact barriered 
that its voke position is limited to 214 construction for arc resistance. All metal bose 
deg Moisture and dust resisting 
> Yoke Reaction—The new AA-20510 t6* 4 ogs For your specific requirements, and for BETTER 
pump incorporates a design in which ' CONTROLS THROUGH BETTER RELAYS—Specify Leach 
voke reaction forces are reduced br 
improved valve plate silencing 
Vickers stated that the reduced yok 
reaction forces would improve response 
of the pressure control by cutting the 
forces that resist the stroking piston in 
positioning th ok \lso pump efh 5915 AVALON BOULEVARD LOS ANGELES 3, CALIFORNIA 


ciency 4 id to be improved because Representotives in Principal Cities of U.S. and Canada 
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ACCESSORIES 
for the “AN” Series 


pee ag” yonecvion SHELL NO. mis 3 


be- 
Here is the answer to a frequent question we 
receive from people everywhere. Yes, Cannon 
does make a complete line of accessories to be 
used in copjunction with the AN Series of con- 
nectors. Complete engineering data on each of 
these is given in the Cannon AN Bulletin, avail- 


able on request. 


CANNON ELECTRIC 
Since 1915 (Ga 


Pact ; Los Angeles, Toronto, New Haven, Benton 
Hlasbor. Representatives in principal cities. Address inquiries 
ro Cannon Electric Company, Dept. L-110, P. O. Box 75, 
Lincol Heights Station, Los Angeles 41, California 


100 


| 
ESCoPING GLAND BUSHING 
TH F| 


L. 


——— 


the continuous bleed from low to high 
pressure is eliminated 
> Pintle Seal—Vickers stated that pintle 
eal failures in DC-6 Skydrol super 
charger pump yokes have been elim 
nated in all AA and AS-35005 pumps 
by use of Teflon packing in place of 
© rings. Douglas originally came up 
with the suggestion, and Vickers has 
published bulletin A-88 to cover it 

American revealed that their main 
trouble on DC-6 superchargers has been 
difficulty with the V.D. pump, pai 
ticularly around this seal. “We've heard 
quite a bit about the ‘Teflon seal and 
its use in this location,” said the 
American spokesman “but recently 

‘ve heard a rumor that Douglas has 

or less cooled on the Teflon 
Douglas said this was strictly a 

rumor with no basis 
P Electric Auxiliary Pumps—The ca: 
ricrs discussed pressure settings for the 
Convair 340 emergency pump circuit 

Pan American stated that when the 
relief valve in the 340 system is set on 
1 test bench for about 2,900 psi., in 
the aircraft under flow condition it goes 
is high as 3,100 psi. Valve cracks open 
it the right pressure on the bench, 
PAA continued, stating that they have 
now started to flow-check relief valve 
on the bench rather than set just the 
cracking pressure. They flow it at about 

> gpm 

Northeast and Delta stated that they 
have been using the recommended Con 
vair settings and have had no such 
trouble on the 340. American revealed 
that presently their emergency pump 
goes through the system relief valve, 
idding that they are now putting in 
1 separate valve in a revised system 
where valve will be set at 3,000 psi 
> Fixed-Displacement Motors—An_ un 
usual Vickers motor failure (foreground 
ooling fan) has been experienced. Four 
cap screws which secure the bearing 
retainer to the housing failed and 
illowed the rotating group to move out 
of position 

Vicker uid that they had metal 
lurgically examined the screws in que 
tion and that it was their opinion that 
they had been improperly heat-treated 
Vickers is in the process of examining 
ill screws of that type in stock to elimi 
nate the bad ones 
© Valves—Pan American’s Pacific Divi 
sion has experienced difficulty in estab 
lishing the minimum cut-in, cut-out 
differential in the AA-34551 unloading 
valve 

Che carrier’s Latin American division 
noted that they were having the same 
trouble in Miami. It was felt the 
trouble has probably been due to new 
pare hydrostat units which they had 


tried to put in. Tolerance was not 


tht, and rejected units ha n sent 
weck to Vicker 
Vicker tated that although they 


AVIATION WEEK, December 7, 1953 





had not as yet received the parts at 
the time they are returned t ey will 
be checked in a valve to see if it is 
a matter of tolerance and design 

Pan American’s Pacific Division then 
added that after working with the prob 
lem for about six months they finally 
found it was a question of tolerance 
and by lapping the hydrostat and spool 
issembly very slightly to increase inter 
nal leakage the problem was corrected 
> Accumulators—The meeting heard 
many complaints about the increased 
rate of failure of Bendix bladders and 
Vickers diaphragms in accumulator 

Vickers explained that it wa prob 
ably a matter of quality control. Visual, 
or even chemical inspection, has not 
proved to be the answer, and now 
Vickers is actually cycle-testing dia 
phragms from each batch to get con 
sistent quality 

Ihe consistency angle was stressed 
by PanAm. “We don’t care so much 
how long the bladder lasts. What we 
want is a bladder that will last a spe 
cific time and eliminate premature 
failures,”” PanAm’s representative said 

Vickers felt that if properly stored, 
the shelf life of thes components 
hould be four years. Vickers destroy 
diaphragms that have been in stock 
over two years to insure that custome: 
will get maximum storage life fr 
the unit 

However diaphragm: that ha been 
d by Navy for over-age—from 


] 1 
even to 10 vear have proved ood 


return 


d new in cvcle-te ting, the company 
ud. Navy diaphragms ar packed in 
cartons that are then enclosed in foil 

AA's representative suggested a meet 
ing with rubber manufacturers in rela 
tion to accumulator diaphragms, similar 
to one set up last year to deal with 
O-ring problems 

Douglas said it is now recommend 
ing that the dual accumulator installa 
tion on its DC-series planes be con 
sidered optional. American, basing it 
decision on_ its experience with th 
Convair, which has only one accumu 
lator, is ordering the DC-7 with a 
single unit 
P Tube Fittings-Weatherhead Frmeto 
flareless tube fittings got a number of 
boosts at the conference, although cau 
tions were expressed in their us 

Chance Vought is using the Ermeto 
unit on the 3,000-psi. system of a mili- 
tary airplane, on both aluminum and 
staink steel. Up to now, CV has 
made 100,000 assemblies 200,000 
fitting vith a rejection rate of per 
haps one-third that encountered with 
tandard AN fitting Ihe complete ait 
plan mpulse-tested to 4,500 psi 
four time ifter completion There 
have never been any blowout 
iftter thi have pa ed the 
impul test ‘ 


United 


SELF-CONTAINED RHODES LEWIS 


HIGH-PRESSURE (3000 psi) COMPRESSOR 


SAVES SPACE, WEIGHT, MAINTENANCE 


features: Integral package 
unit, requires only simple power 
source and reservoir connec- 
tions operates 500 hours con- 
tinuous duty per Specification 
MIL-C-7135... used extensively 
in military aircraft pneumatic 
systems... easy to install and 
service takes less than five 
minutes to install or remove en- 
tire package unit. Approved by 
U.S. Navy for installation in 


military aircraft 


j j tems 
See Rhodes Lewis for these new light-weight products and syste 
3 , Used Used in i Other 
high pressure low pi essure aucraft 
y Mat pneumatic opp! ce 
— en systems | loas 
x 
AC & DC Compressors x 


Hydraulically Driven Compressors x 


if 


Bleed Turbine Compressors 

Fiberglass Pneumatic Recervers 

Electrical & Electronic Control Systems 

AC & OC Motors 

Small Accessory Turbine Drives 

Pneumatic Valves, Operated Electrically or Mechanically 


Solenoids, intermuttent or Continuous Duty | | 


} 


Pneumatic Ejection Systems | 


if Rhodes Lewis engineering knowledge and 


Take advantage 
in the field of electrical and pneu- 


manulacturing tacuitie 
, iri . liz vited 
matic equipment. Your inquiries are¢ cordially invi 


Subsidiary of McCulloch Motors Corporation 


6151 W. 98th Street, 
Les Angeles 45, California 





ELECTRIC 


PNEUMATIC ENGINEERS -MANUFACTURERS 











SIKORSKY HRS 
MARINE HELICOPTER 


¢ 


yi a) 


Through the years Sikorsky has been one of the foremost names ir 
helicopter development. Whether engaged in flying supplies ond 
rescuing the injured on the bottlefields of Korea or making the first 
successful trans-Atlantic hop, Sikorsky Helicopters have produced out 
standing performance records 

For greater strength and safety, for ability to carry heavier loads, the 


makers of the modern Sikorsky Helicopters are turning to forgings 


Consolidated Industries, Inc. is proud to be furnishing many of the 
forgings used in Sikorsky Helicopters and in many, many other 
planes, engines and helicopters being supplied to our armed forces 
by leading manufacturers. 

For a brief story on our facilities for producing aircraft forgings, write 


to Department W-12 


CONSOLIDATED 


INDUSTRIES, INC. 
/ / i Air aft Forg ; ? i; Coast 
WEST CHESHIRE, CONNECTICUT, U.S.A. 
West ( ? Reoresentativ 


Fer | . 





till 
Airlin 
AC and AN fitt 
lirmeto unit 
> TPubing—Opini 
iestion of weided 
Boeing and Superi 
out that inten 


f itigu 


titanium tubing 

unlimited quantit 
Tine ith Or ( 
Bocing reported that 


de lopment work on tita 


ind fittings for the Na 
testing ha ilreadyv be 
Douglas announced com 
company study under USAT 
on the fatigue characteristi 
I md aluminum hydrauli 
the effect of tubing qualit 
tion methods variable Ol 
| report, DEV-902 
qualified ompani 


Dougla Au raft Co 


} 


Toothpick Trick 


This mechanic at Kelly AFB, Texas is 
saving USAF $1,173.31 annually. He is 
inserting round toothpicks instead of hand 
carved wooden slivers into the 642 holes 
in a helicopter’s main rotor blade where 
nails attaching fabric and abrasion strips to 
the rotor’s leading edge have been removed 
loothpicks form plugs to hold new nails 
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wT ACL ASL 


FOR HIGHER TEMPERATURES AND HIGHER PRESSURES 


Completely new Marman live joint system speeds assembly — cuts costs — saves weight. It consists of a 
V-Band Coupling with integral stainless steel flanges. The unique design of the joint allows 
the introduction of a screen or check valve in the joint assembly without further modification. 











valves .. ° « « « or filters. 


Easy to specify for quick delivery in a wide range 
of sizes —for information write Dept. W.§ 


MARMAN 


fd 0 9) O11 0) KG OM [Ted 











3. Assemble with Marman V-Band ITLZI4 EXPOSITION BLVD 


coupling for positive seal and depend- 
able operation. 


LOS ANGELES 64 CALIF. 





ALLEN AIRCRAFT 
for dependability 


SELF-LOCKING DRAIN VALVE 
Straight or Pipe Threads 


aa SS 


‘ 
a 


CHECK VALVE 
Poppet Type 


L 


OXYGEN COUPLER 
AN 6009-2A or -IB 


~ ? 


PLAIN DROP TANK VALVE 
Self Sealing, Right Angle Flow 


Allen offers complete engineering, design 
ing and production facilities for custom 
engineered Aircraft Valves. Write us for 
our latest CATALOGUE or contact one of 
our authorized representatives with your 
special requirements and specifications. 
WEST COAST, The Thorson Co., Los Angeles, 
Colif 
SOUTHWEST: Adco Industries, Ft. Worth, Tex 
and Tulsa, Oltla 
MOUNTAIN, Fred Pease, Phoenix, Ariz. and 
Denver, Colo 


FAST, W. M. Hicks & J. A, Keeneth, 
Long Island City 1, N.Y 


~Mlen, dircraft 
Sroducts, Inc 








NEW AVIATION PRODUCTS 


Solid Lubricant Coating 
Bonded to Metal Surfaces 





¥ film lubricant, Drlube, is 
of thi 


Gusti 


Drilube ts a ily, tlexibl , SOIC -surlace 


ibricant bonded to ali dppicd urlace 
ippicabic to stccl, st 


iumiinui and its allo 


BALaat 


IUDDCT, soli 
Drilube 


iwued for us 


plastic » aid 

coating process 

on parts where bearing 
picssur Ol temperature ire wyoud 
the Capacity of 


and where the danger ol 


conventional lubricants, 
, ' ’ 
OFilip, galling l 
or seizing cxists, its manufacturer state ' ost f Ni 
pecial Chaiacteristi Mla 
neth, low cocthcicnt of friction, 


include high 


rence, Chemucal stability, 


Low Hysteresis in New 
Measuring Instruments 


abilit to withstand cxtreme 
Clipel iture ranging trom 
iitcrmiuttent 
HUT urlaces) alt 
cmucally and a phosphate 
si0m-resistant Couting ipplied i 
preparation for the Drilube process 
Stanal tecl and brass are treated by 
use of a ce passivating proce 
Ihe coating 1s then applied unde 
regulated 


ondition 


humidity and temperature 
kkach coated part 1s cured 
by baking at tempcrature which do 
not affect an 

Among items for which Drilube 1 
designed are machine gun and cannon 


previous heat treatment 

currentl 
ind exter 
blast tubs ervo units, universal jomnts, 


fuel cell outer surface ind valves, cata instrument 


pult ind rocket launcher component iow featur Susp 


ind missile powerplant components 
Drnlube Co 723 West Broadway oupling 
ndal } ( ilif | fi detormat 


Manufactures 
Aircraft Circuit Breakers | mn sect 
: better throu 
Are Small but Rugged assole 
tion of .O5 
Stated rar 
OOOG, tor 
id cf to 


cleromete! 


reduce hyster 
ly 


Klixon circuit breaker in 
of 4, 4 and | amp., are being of 

Spencer Thermostat Div. of 
ind Controls Cor 
Designated 1D6755-1 and D6756-1, 


breakers at 


) 


train gages 
General §$ 
1 Brea Ave 


completely caled for 
otection of powel uppls im aircraft 
ircuit 16755-1 is the 
manual reset, non-indi iting type, whil 

DC67 1 4S utomatic resect 


nstrument 


Selenium Unit Provides 


D. C. Anodizing Power 


mall ly 
We mounting 
i AN typ 
uit breaker WS manufacturer 
\ snap-acting Spencer 
tuating element. Break 
vithstand shock of ov 


push pull 
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phase controls have been replaced by 
le knob controls, eliminating the 


f sing] phasing when oper 





ALSO ON THE MARKET 





Surface plate made of bla 
f lI 


ered in sma VA 
( Known a toolmaker 
mcasure Sx] x2 in | 


finished te 


ing of 


Mounted abrasive points, kr 
Nu- Tex it oft grinding a 
that leat POST ind deburt 


pe iT rn ind plasti 


operation Bonded together 
resin, point limimate need 
operation 

ing and burnishing 


t. 


range from 
lanti bi 


5, Mass 


Speed clamp, ( 

ure hoses to « 
ed to attach fl 

uit 

upment 

different 

lj 


Push-button switches 
proof and momentan 
ire ud to b leal for 


un and trim tab 
| iutopilot re} 
1 


bomb inn 
{ nit Mia 
dapter te 


sIStIN hh 
lamp.—Hetl 


Pa 


Phermocoupl probe scTises 
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years of 

Synthetic Flight 

Training for 
FORCES 


As the air world expands so do the requirements for the 
complex electronic equipment that trains more pilots for the 
air age. 

As 1953 draws to a close, LINK looks back 25 years with 
pride to its contribution and ahead on the new and ex- 
citing developments yet to come 

This year, LINK was privileged to build and deliver a 
varied group of trainers and simulators to our Armed Forces 
and to our friends in aviation the world over. In addition to 
the delivery of these marvels of the air age LINK in many 
cases furnishes the personnel to install, operate and maintain 
LINK equipment. 

From the beginning of synthe flight training, 25 years 
ago—LINK’S record | een one of constant pioneering and 
growth determined na ic; Armed Forces bet- 


ter trained aye? ng ) age yet to come 


?-1 CONTACT FLIGHT TRAINER 


AVIATION, 


BINGHAMTON, 


LINK invites employment applications from engineers and draftsmen, 





er 


ae “= 


[IBULANCE 


We are proud of the 
fact that a single t-20 
a from a 
“Korean battle zone 
over 200 litter casual- 
‘tes in a three-week _, 
period, 


& 


Varied missions are routine tasks for the versatile 
Beavers in service with U.S. Army and U.S. Air Force. 


DESIGNED AND MANUFACTURED BY 


THE DE HAVILLAND AIRCRAFT OF CANADA LIMITED 


POSTAL STATION L TORONTO, ONTARIO 





AIR TRANSPORT 


ATA Issues Long-Range Forecast 


Copter Outlook: Third of Air Traffic by °70 











® Intercity airline travel is 
expected to double. Airline Traffic Growth Forecast 


® Association cites growth 1953 1955 1960 


| ixed-wing passengers l 


in battle for airport aid. 
By Lee Moore 


Air travel among U. S. cities will 
more than double by 1970, Air ‘Tran 
ssn. forecasts, and helicopter 
i third of th rye 
by then 
ATA’s predictions are submitted in 
exhibit form to the aviation industn 
\irport Advisor Panel which thi 
month will make recommendations t 
Commerce D partment concerning thi 
recently suspended federal aid airport 
program of subsidies for municipal field 
mstruction 


Here are highlights of the ATA fore 


ists of 1953-70 increase in number 
vty 


of inter passengers and tons of 
cargo 
e Scheduled domestic fixed-wing 
port passengers flown by U.S 

vill increase 55% by 1970 

This low figure is explained bi 
prediction that scheduled airline 














l { il i | 
HALerciLy Helico rer 
use helicopters to take over most s] | 


haul, intercity busine uch as New Passengers Through Fixed-W ing Airports: 
York-Philadelphia . . 


e Intercity helicopter passenger , . 
reach 6 million a vear by 196! in : iit 
nearly quadruple that by 197 

@ Scheduled — international 

passenger trafic of U. § 

couble 

® Total U.S. scheduled pa 

of the intercity categorie 

from 32.5 million this vear 

million in 1970, or about 125 

e Nonscheduled carriers wil! 

their number of intercity pa 

bout 115% 

This is based on an a um ptr 
nonskeds will continue to ho 
relative share of total business 
@ Foreign flag airlines will increa 
passenger trafic to and from U 
ibout 135% 

e Domestic cargo tons flown by U. §S 
carriers will grow more than three-fold 
e International cargo tons cnplaned bi 
U. S. carriers will almost trip] 

e ‘T'wenty-five ranking cities will pr P Big City Business 
duce two-thirds of the passengers l tram 

is they do now 

© Fixed-wing aircraft departur 


1960 1970 1960 1970 
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THIS FELLOW IS TRAINED IN YouR BUSINESS. His 
main duty is to travel the country — and world 
~~ penetrating the plants, laboratories and man- 
agement councils . . . reporting back to you 
every significant innovation in technology, sell- 
ing tactics, management strategy. He functions 
es your all-seeing, all-hearing, all-reporting 
business communications system. 


THE MAN WE MEAN 18 4 Composite of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such « 
vast business news job. It's the result of many 
qualified men of diversified and specialized 
talents. 


AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which 
complements the editorial section of this maga- 
zine — the advertising pages. It's been said that 
in a business publication the editorial pages 
tell “how they do it” — “they” being all the 
industry's front line of innovators and improv- 
ers~and the advertising pages tell “with what.” 
Each issue unfolds an industrial exposition be- 
fore you — giving a ready panorama of up-te- 
date tools, materials, equipment. 


sucH A “MAN” Is ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practica! 
business information he gathers. 


McCRAW-HILL PUBLICATIONS 
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Scheduled Airline Traffic 
At 25 Leading Airports 


Fixed-wing transports 


Thousands of pas 


sengeers) 


1953 1960 195% 1v60 


Mian 
New York 


Denver 42 
San Fran ! 
Cincinnati i 
St. Louis i 
Cleveland ‘ 
Portland 

Minneapoli Kansas City 

Orleat Buffalo 

Boston 7 S87 Pittsburg! 

Atlanta | 1,0 1,138 
Houston 512 59 
Dallas 1,261 


Wa 


2¢ 


tSeattle 
Detroit 
Los Angel 


Chicago 


vf 
; 


— to oa 2 6 
“D> o- 


m2 Go oo 


Neu 569 
Louisville 
Memphis 
Philadeltpt 
hington 75 

Note 
Wain criteria 1 
national 


Estimate de from independent appraisal of traffic at 
Preservation of pas trend with 
Declinty enue passengers per 


lelive i of 22¢ 


enger respect to airpor 


trafic , t 
prevailing high load 
crast during 1953-55 


1ir 


aircrast depar 


fac nda additio 


licipated 


Source 


Tra spor 








Intercity Airline Traffic 
Domestic 


lixed-wing Helicopter International 


Nollie 


International 


Source: Air Transport Asst 











The latter figure ubsidies more 
passengers-per-plane ranged in 195 
iverage of 24 in Miami “ 
York and Seattle to 12 in 
K\ ll in Memphi 


“Re 
die Hpitld 


craft departure ‘irport 
port 
The panel now 
Louisville of an 
Phila mend 
COT 


1) 


from an 
ittempted COMPromise 


] trey 


ition nd 


lp 
15 


Fechng is tl 


ind 10 in on 


with a 


urport 
unanimou 
included in A'TA’ 
wiation imdustry enta 
the Airport Advisory Panel 
most of whom urge Commerce Depart 
to ask ( 
kind ot federal iid fo muni ipalitic 
interested in undertaking au 
port onstruction 

air 


agree on 


Lhese figure ire 
to 
On 


t if the indust: 


put up a olid front 
federal urport l not 
] 


lirport ubsid if 


rr port 


repre 


tive 


ud to 


micnt ongr to restor ore n 


\ hy ) ite 


C-46 Operators Test 
"Modified Commandos 


panel VW ! hard put t 
pro 


that the 
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any single way 
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\ir Transport Assn., noting that th 
handle 
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instrumented (¢ 
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Foundation, Washington 
ce organization of ¢ 
working improving 
ind performan 


onducted by 
engineering 
D. C., cooper 
rator 


two 
passengers that 
iirport aid be distributed 
tra fh the most 


irports of just 25 cities 
thirds of all 
of the 
these heavy 
method 
Ideas—But panel 

tives of private fliers, busine 
local airport managements 
ind state aeronautical offices have other 


They tend to favor spreading th 
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noting temperatures and pressure from 
either or both engines also is installed, 
is are simultaneou ording 
manometers of both mercun 
gradation 
© Training Program—Meanwhile, The 
l‘oundation and Civil Acronautics Ad 
ministration have joint 
C-46 tandard 
ization program, scheduled to get under 
soon at CAA’s aeronautical train 
ing center at Oklahoma City 
The Foundation will supph 
ind maintain the C-46 at the center 
CAA will supply the training facilitic 
ind personnel 
CAA will give 
the 25 chief pilot 
member 
> Forerunner—CAA Administrator Fred 
Lee savs he hopes this will be the for 
runner of training standardiza 
other 
program is in lin 


pre SSUTC ai 


ind water 


agreed on a 
training and technique 
wal 


operate 


1 two-week course to 
of the Foundation’ 
ricer 


similar 
tion programs for 
He adds that thi 
with Administration plans “‘to 
more authority and responsibility in the 
hands of private industrv.” 

Keach chief pilot on 
will he dc 
“airline transport pilot examiner 


type aircraft 


place 


completion of 
the cours ignated an official 
ing him authoritv to pass on to his 
crews the C-46 techniques learned 
During the course, pilots will learn 
performance capabilitic 
ind the “‘most scientific” wav te 
the C-46 in various 
ind unusual 


ind limitation 
h indk 
nom i] proc dures 


CAA say 


ituation 


Blatt Lists Aviation’s 
Key Lighting Issues 


len key problems Im ay 
crucial factor in aviation satet 
were uitlined recently b Joseph D 
Blatt, assistant administrator for pre 
cram coordination, Civil Aer 
Administration, im view of the 
than 15 landings and takeoff 
1 by CAA control towers in a 

i's tim 
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Fngmecring Socict 1] 
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million 
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e said ( 
e Development of cffective mean 
di isi requi nN 
rk on bo rcraft external lighting 
nd on vision from the 


( irrent 
improved 
co kpit 

e Clear, bright davlight conditions 
create the most serious collision hazard 
e Basic physiological and psychological 
data urgently are 
tandards for external aircraft lighting. 
e Increasing use of special types of ai 
craft, such as helicopters, requires that 
they be equipped with special lighting 
rrangements 

e 2,000-ft. television towers are bein 

crected practically invisible 
in dar Thev must be mad 


needed to 


which are 


even light 
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A LONG LOOK AH EAD Fourth of a Series of Six Articles on Air Transport Markets in the Next Ten Years: 


BY THE MCGRAW-HILL DEPARTMENT OF ECONOMICS 





The Outlook for Business Air Travel 


THE BUSINESSMAN of the 1960 romg to t location Ihe automobile industry, tor example, now ha 
nore of a traveler. He'll have to be Busine l Ig in interest in the manufacturing of special stecls, electrical 
more and more national—and international—in it ope tems and new plasti Detroit 
And the tendency is to cover the nation, and the glob Vhus, the purchasing agent 
with branch plants and branch sales offices, rather than tr md more travel 
ing to make and sell everything from one central location Also, engineers and designer 

' 


Of course, the executive doesn’t always ha to travel in nformation about the increasing! omplex fi 


person to sec what's going on. ‘There are other methods of companies are entering Phev'll have » visit other p 


communication that will be improved to give him report ind take university traimmg cours¢ lor example, the 


it Ha 


on branch operation I clephone telegraph 1\ mad rT imced management ourse now iven 
entralized contro] sLSime School and MIT might double the 


ncrowave will all be used as aids to 

But there still will be an increasing number of situation 

where the man from the home office has to 

Ol whi I peopl from br thi hie ) have 

fice themselv CONVENIENCE 
Ifere are some of the developments t] lv to lI—will be an in 

inean more trips, and longer trips, by bu mn hedul re speeded 

‘ raveling to branch offi I 

DECENTRALIZATION of otianutacturing INCI |. Perhaps more important th 


ylant cal ! own he climination of fatigue used b 


to 


lhe trend is to have several 


| 
market area. For example, all Ford car 


ir Detroit for sale all over America. But toda 
has new assembh plant in California, New Jersey, G 
ind Kansas ¢ ity, plus 16 scattered part depot 
‘The same sort of decentralization is taking place in the 


teel industry, with plants now pread along the East and 

West Coasts, and in the Gulf South. More widespread us¢ BUSINESS ABROAD 

of the electric furnace in steelmaking is expected to lead ing share of U.S. busine ind 

to still more maller unit erving additional area 1h in tra Ihe American busin pli 

from the main steel center lor a host of other pre omewhere between New York and Ch 

from milk containers to industrial instrument mb] xtending to Canada and New England 

plants are spreading out Gulf South and ar West. By the 19¢ 
i by more closel I 


INTEGRATION of simul! ompani into national portation. And the radius of 
Cl into Northern Canada, South America, W¢ 


busin tra 
ipporation: This is a trend in fields wher 


1) 
many small units spread around the country, such a Western Europe—not just occasional but 


food processing, or pharmaceuticals. And mergers of two 
or more large chain operations are becoming mor ind BUSINESS IN WASHINGTON w!! 
nore frequent. ‘The control problem, and so the need a growth industry. The businessman n 
for travel, grows when diverse plants icquire a central Washington as much in ordinary time ’ 
he idquarter: just as it does when a parent company builds cmergencit Ihe Korean boom, for examplk 
branch plant In fact, integrating independent units—in But the long-term trend is for more normal 
helds that up to now have been “small business” present equir Washington consultation. Businessmen 
more of 1 problem than spre iding out a single firm to be working for, or advising, the government 
nore as time gor DY‘ Government will keep extending 

COMPLEXITY of industrial operation Today’ the spheres of business in which the public has an interest 
plants use raw materials shipped from many points. ‘To And if the system is to keep working fairly for privat 
ect to Washington 


from areas even more widely enterprise, businessmen will have to 
; 
get the 


morrow’s plants will buy 
“( ittered Mor ind mor rate rial vill come from to explain, advi ( ind idminister l we I] is tO 
broad, Similarly, as machinery gets more complicated information and rulings affecting their particular com 


] 


more parts must be purchased (or manufactured) at more pan 


The fifth and sixth articles in this series will discuss other major factors 
affecting air travel in the changing economy, and the relationship between air 
travel and general business activity. Earlier installments Oct. 12 and 19, Nov. 23. 
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Confidence 
and Dependability 


THE PILOT and co-pilot of the Boeing 
Stratojet handle their swept-wing jet 
bomber through control stands manufac 
tured by Associated Company of Wichita 
Associated’s experience in producing 
these vital assemblies for the USAF's 
B-47 is available to the entire industry 
One of Associated’s latest assignments 
is the forward cargo door and other 
assemblies for the new Lockheed C-130 


turboprop cargo and transport plane 


Associated has the engineering, tooling 
and manufacturing ability and facilities 


to meet YOUR requirements 


Associ ] BOEING PHOTO 
nec. 


Sree eee eee one Sheet Metal Fabrication and Assembly © Drop Hammers © Press Work 
® Cable and Electrical Wiring Assembly © Machine Shop Fabrication © 
Tool Fabrication @ Finished Dies © We own and operate our own metal 
1211 EAST DOUGLAS WICHITA 7, KANSAS processing plant. 


changed ATYDRESS? 


Let us know so that we can keep copies of 
AVIATION WEEK coming promptly. 


ASSOCIATED FABRICATORS, IHC 
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) 
Q} 
) 
) 
) 
) 
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PRECISION 


DROP FORGINGS 


any size or shape 
up to 200 Ibs. 


Whatever your requirements 


To: AVIATION WEEK, Subscription Service, 
330 West 42nd St., New York 36, N. Y. 


Please change the address of my AVIATION WEEK 


subscription. 


in forgings, Herbrand is your 


most faithful source of supply Name 


as it has been for hun 
OLD Address 


dreds of industries since 188! 


Your inquiries are solicited 


i 
| f 
| THE BINGHAM-HERBRAND CORP New Company Connection 


FREMONT, OHIO 
i) New Title or Position 


NEW Address 








R ERS ouver Airport, B. ¢ Uni a my Seaboard & Western Airlines 
CAB O D lransportation Service for ground transpor to operate one flight from Brussel 
tation for per onnel at Chicag to New York on or about Nov 

Flying Viger Line and Export fOr all from Stockholm to New York Ds 
freight agency at New York ne from Munich, German 

Kastern Air Lines and EF) Al Is: rline D 16. The passenger flight 
APPROVED: for interline settlements; Fa | for under S&W’s contract 

Northeast Airlines ai ral ond An \ir_ Transport for interlin ering ¢ governmental Committee 

[ Ig CHIC gration (ICEM 

Northern Consolidated Airlines Spearfish and Deadwood, S. D., lea 

Thomas Anderson ‘Transportation Co intervene in the Spearfish suspension 





if md Variou f 
ent relating to 


nent 


North Atlantic cargo 1 revalidation pickup and delivery at Anchorage, Alash Paul D. Choquette, Inlet Flying Service, 
ed to by joint trafh ‘ i GRANTED xemption to emp! pilots d 
rnational Aw ‘Transp n. meeting i New Orleans and it hambher of ; of peak trafh 

Honolul merce leave to interven in Tt I DENIED 
United Air Lines and Trans-Canada Au icwal of TACA Internativ North Central Airlines and Lab 


' 
ryt 


lines intercompany arrangements for rate Alaska Airlines pilots lca t tervene \irlines application for exen 
round service mid facilitie it Van t States-Alaska case points in Indiana and Michigan on (¢ 
Detroit routes 
J. Ashton Greene, Inter 
varding Services, a letter of 
in international airfreight for 
United Air Lines petition for 
ition of Board opinion that deferre¢ 


n merits of th pro eeding 


BACA Airlines f 
) engage in t 
tation of persons at 


\UTHORIZED 
Wheeler Airlines 





. ficht 

1) ‘ \ + 

ir R ynd. \ 

Allegheny Airlines 

} ‘ 1) ) 

Irans-Vexas Airw 
' . 
| 


PROPOSED 
Special civil air regulation 
PAsTusHIN . 
tarion CORT ane ~ ORDERED 
; ; Pioneer Air Lines 


Te 


SUSPENDED 
United Air Lines 


EXEMIPTED 
Dean H. Goodwin { 


; 


EXTRA PAY-LOAD MILES WITH 
PASTUSHIN TANKS 


External fuel loading with Pastushin fuel tanks adds to 





safety and gives needed range to commercial and business 


aircraft. Pastushin jettisonable fuel tanks the product of SHORTLINES 


long and specialized experience — increase operating radius 





and effectiveness of military and commercial aircraft alike > Capital Airlines carried the entir 


claims department taff of Markel 
Service, Inc., and several members of 
the executive staff of Aero Associate 
Unusual opportunities in research, design Chicago insurance underwriters, to 


and development for engineers! ‘Submit : 
ume of qualthcatios t experience recent ifety meeting near Rich 


, et oo et) mond, Va 
Pp A § T U S 4 ' N AVIATION >» Compania Cubana de Aviacion ha 
CORPORATION innounced extension of its interna 


LOS ANGELES INTERNATIONAL AIRPORT, LOS ANGELES, CALIF. a : = to Haiti. Constellation 
Wi “« usec 


RESEARCH © DESIGN © DEVELOPMENT © PRODUCTION 
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Engineers 


Join the 
Sabre Builders 


Insure your future with North 
American Aviation. The Engi- 
neering Department has chal- 
lenging openings for engineers 
with aircraft experience, for 
recent grads... for men from 
other fields with adaptable 
experience. Twenty-five years 
of engineering vision and ex- 
pansion and long term military 
projects secure your future, 
Openings now in 
THERMODYNAMICS * AERODYNAMICS 
SYSTEM ANALYSIS *« STRUCTURES 
SERVO-MECHANISMS + ELECTRONICS 
SPECIALISTS IN ALL MAJOR 
AIRCRAFT FIELDS 


Liberal travel and moving allowances 


Write to 


North American 
Aviation, Inc. 


Section 16, 
Engineering Personne! Office 
Los Angeles Internationa! Airport 
Los Angeles 45, California 
or 
Columbus 16, Ohlo 


NORTH AMERICAN HAS BUILT MORE AIRPLANES 
THAN ANY OTHER COMPANY IN THE WORLD | 
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SEARCHLIGHT 
hy Joga ie), | 


aC a | 
EMPLOYMENT 
EQUIPMENT USED oa 


OPPORTUNITIES 


BUSINESS 
RESALE 


UNDISPLAYED ADS 


DISPLAYED RATE 











OUTSTANDING 
ENGINEERING 
OPPORTUNITY 


Are you a speci st or a recent graduate 
proficient or interested in one or more of 
the follewing fields 


Aero-thermodynamics 


Internal Acrodynamics 


External Aerodynamics 
Ballistics 


Ram Jet and Turbo Jet Test 
and Performance 


Transenic and Supersonic Test 
Operations 


@ Turbine and Compressor Design 


Sverd p & Parcel, In 
jesiqn of vanced and unusual! aeronau 
tical test f ties which require the theory 
and applicetion of these special fields 
The wide variety of eur work, embracing 
the design of genera! industrial facilities 
{fers challenging problems 
and prov s excellent opportunity for indi 
vidual evelopment and advancement 
Starting salary and extent of responsibility 
are dependent upon individual ebility and 
experience Fringe benefita include: an 
inusually attractive Employee Benefit 
Pian which turnishes insurance fteatures 
and provides ter retirement; paid vaca 
tions, holidays and sick leave; overtime 
rates; and an employees’ club which offers 
interesting secie and practical values 
Two accredited universities offer opportun 
ity tor advanced educetion 


is engaged in the 


of all types 


Your letter of inquiry 
attention and reply 


will receive prompt 
Pieose write to 


SVERDRUP & PARCEL, Inc. 


Consulting Engineers 


915 Olive — St. Louis 1, Mo. 








ADDITIONAL 
EMPLOYMENT 
ADVERTISING 
ON FOLLOWING PAGES 

















SEARCHLIGHT SECTION 


ENGINEERS DESIGNERS 
ELECTRONIC ELECTRONIC 
SERVO MECHANICAL 


MECHANICAL 

, “AC” OFFERS 
A Challenge to Men 

of Resourcefulness 


-( FIELD ENGINEERS 
met We need men of high caliber, experienced in the field of airborne auto- 


© For recent college graduates, here are positions with | matic electro-mechanical control equipment. You will be engaged in the 
a challenge — manufacture and development of highly complex equipment of the most 
| advanced type in a steadily expanding division of our company—c division 
ASSIGNMENT —— you will assist in the installation, operation, | with 20 years of successful operation in the precision instrument field. 
and maintenance of our equipment at aircraft plants ond Air We offer many advantages to those who join our organization— 
Force bases. The work will include liasion between AC and the SALARY increases are based on merit and initiative .. . two weeks 
customer, training of customer personnel, analysis of problems, VACATION with pay . . . HOSPITALIZATION BENEFITS . . . LIVING and 
and recommendations for improvements. Many of these § RECREATIONAL FACILITIES are among the best anywhere along Lake 
outstanding openings are one-year overseas assignments. | Michigan . . . POSITIONS ARE PERMANENT due to long-range manufac- 
YOUR BACKGROUND — your educational background can turing and development programs . . . in short—here at our “AC” 
be in any of the fields of AE, EE, ME, Physics, or equivalent Milwaukee plant you get small company advancement opportunities with 
To be successful in these positions you should have a definite large company employe benefits . . . EXPENSES incident to interviews 
interest in people as individuals and be willing to relocate to are all absorbed by us. ‘ 
field assignments. Single men given preference For less experienced engineering graduates, we have a Junior Engineer 
| Training Program which makes it possible for you to be quainted 
TRAINING — out theoretical and applied in-plant training with all phases of our company ... you can also take advantage of 
(here in Milwaukee) will prepare you for these assignments educational opportunities for advanced degrees at Marquette University 
In addition to your salary, you will receive a field ellowance— and the University of Wisconsin. 
and a substantial bonus if selected for overseas assign- We answer ALL inquiries . . . write or apply 
if you're looking for an opportunity with a 
“present’’ and a future write us for further facts. 





QUALITY 
PROUUCTS 




















AC SPARK PLUG DIVISION 


~~. ere ‘ Tee ; GENERAL MOTORS CORP OR ATION 


ENGINEERS WANTED. || (°°... 


OPPORTUNITIES 


- layes AIRCRAFT CORPORATION | with world’s leading producer ef 


one of the largest multi-engine aircraft modification centers in the light commercial airplanes 
United States and now designing many prototype installations and 
manufacturing kits for the Air Force. for 

















Positions are now open to qualified aircraft engineers for: 


e ELECTRONIC and ELECTRI- e STRUCTURAL LAYOUT MEN i 
CAL INSTALLATION DESIGN « WEIGHT ENGINEERS ¢ Design Draftsmen 
a 


TION DESIGN : 
LAB TECHNICIANS—Radio- 
PROJECT ENGINEERS daa ihe 


DESIGN 
ph mayen ene CHECKERS—Electrical-Radio- Employment Manager 


TECHNICAL WRITERS and Mechanical Design-Air Frame CESSNA AIRCRAFT CO. 


Hayes is a leader in the industrial expansion of the South 
and foremost in Aircraft 
© ENGINEERING = * MODIFICATION © OVERHAUL _COPILOT - MECHANIC 
Need AGE for executive DC-3 operation. 
Write to: Executive Engineer Hayes Aircraft Corporation Preference given to men with commer- 
P. O. Box 2287, Birmingham, Alabama G8 Gat Hees ees 














P-9968, Aviation Week 
OW. 42 8t., New York 36, N. ¥ 
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SEARCHLIGHT SECTION 


Vey Rl Torn Melt 
TODAY | 


GOODYEAR AIRCRAFT CORPORATION, pioneer and 
leader in lighter-than-air craft, offers you a new employ- 
ment opportunity with a well-established and fast- 
growing company where ‘‘careers are planned.” 


DESIGN AND DEVELOPMENT engineering opportunities 
are available for capable and imaginative men and 
women in the field of airships, aircraft and aircraft 
components. 


RESEARCH AND DEVELOPMENT projects — missiles, elec- 
tric and electronics systems, servomechanisms, new special 
devices, fiber resin laminates — all present an urgent 

need for engineers with fresh talent, aptitude and 
ambition. 


POSITIONS ARE OPEN oat several levels in various fields 
with salaries based on education, ability and experience. 


Physicists Civil engineers 
Mechanical engineers Electrical engineers 
Aeronautical engineers Technical editors 

Welding engineers Technical illustrators 


AKRON, THE HOME OF GOODYEAR AIRCRAFT, is located 

in the lake region of northeastern Ohio. Cosmopolitan 

living, year-round sports ard recreation, cultural and 
educational advantages make this thriving city an ideal 
spot for a pleasant home. 


YES, BUILD YOUR FUTURE — TODAY! Write, giving your 


qualifications, or requesting an application form. 
Ba. 


A 


C. G. Jones, Salary Personnel Department? 




















GOOD*YEAR 
AIRCRAFT qe 


GOODYEAR AIRCRAFI CORPORATION, 1210 MASSILLON RD., AKRON 15, OHIO 
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STRESS ANALYSTS 


Also AIRCRAFT ENGINEERS AND DESIGNERS 


Here's an opportunity to work in one of the most interesting and 
fastest-growing segments of the aviation field— 


é 
a with actual aircraft stress experience 
j 
i 


HELICOPTERS 


Sikorsky Aircraft, foremost designer, developer, and manufacturer of 
helicopters, is increasing its production of the latest type, combat- 
proved helicopters and is expanding its research and development 


program. 


Here's your chance to work with the top men in your profession— 
men who made the first practical helicopter. 


You'll Find at 
Sikorsky Aircraft 


You'll Enjoy 
These Advantages 





——a@ company with large and important 
orders 

—an engineering staff of exceptionally 
high calibre 

—wunduplicated 
facilities 

—a respect for and interest in new ideas 


research and testing 


—excellent salary 
—cost-of-living adjustments 
—good chance for advancement 


—many insurance benefits, includ- 
ing a retirement income plan 


Moving Expense Allowance 
Send resume to E. H. TUTTLE 


SIKORSKY AIRCRAFT 


Division of United Aircraft Corporation 
Bridgeport 1, Conn. 





Senior 


STRUCTURES ENGINEER 


Opportunity for a structures engi 
4-5 years of rounded 
take on 


neer with 


experience to project 


responsibility. 


DESIGN ENGINEER 


Minimum 2-3 years’ experience. 
These engineering opportunities are 
on a leading commercial aircraft 


project 


HELIO AIRCRAFT CORPORATION 
Boston Metropolitan Airport 
Norwood, Mass. 








BUSINESS AIRCRAFT 


We are specialists in the installation 
and servicing of 


COLLINS 
BENDIX 
ARC 


We have a complete stock for 
immediate installation 


“Quality & Dependability for over 
seventeen years’ 


PAGE AIRWAYS, INC. 
ROCHESTER AIRPORT, ROCHESTER, NEW YORK 
Genesee 730! 


SALES ENGINEERING 
REPRESENTATIVES 


To represent established Mid- 
Western Manufacturer of pre- 
cision, hydraulic, pneumatic, and 
electro-mechanical controls. Air- 
craft engineering experience de- 
sired. Commission representative 
or direct employee. East coast 
and southwest territories. 

Send Resume to 

NATIONAL WATER LIFT COMPANY 


2220 Palmer Avenue 
Kalamazoo, Michigan 








AIRCRAFT UPHOLSTERING 


Sinule Seats to 
Complete Intertors 


Over 50 years of experience 


A Complete 
Service 


BAUCO 


26 GLENN ROAD 
RUTHERFORD, N. J 
Adjacent to Teterboro Airport 
GENEVA 8.8900 

















We buy DC-3 and C-47 


also fuselages, center sections, compon- 
ents, etc. Prefer runout or needing work. 
Airline, passenger, cargo, Wright, Pratt & 
Whitney, etc. State price, time, quantity, 
type engines. 
WE ARE NOT BROKERS 


Beldex Corp. Lambert Field St. Lowis, Mo 











PRODUCTS WANTED 


FOR SALE TO 
THE 
ENGINE MANUFACTURERS 


By established Manufacturers Representa 
tive, experienced on electro-mechanical de 
vices and structural assemblies. Salesmen 
cover Eastern Seaboard 

KA-9922, Av 

W ‘ 

















REPLIES (B \ 
NEW YORK OW. 42n 
CHICAGO ON. Michigan 
SAN FRANCISCO: 68 Poat 








POSITION VACANT 


A 


PRODUCTION 
rool Engineer of ad 
ft toolir 


HELICOPTER 


Currer se 


SELLING OPPORTUNITY WANTED 


REPRESENTATIO ANADA 
lished ganiza n < 
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DESIGNERS, 


ENGINEERS... 
“fi ge 
yo VG 


The SKY’S ‘the LIMIT 
atk Nail 


Today the men at Martin are building the 
spaceborne systems of tomorrow. Every 
rocket that screams skyward brings back 
more information of outer space. Every 
day brings man closer to conquering the 
heavens. It’s thrilling work —— reaching 
beyond the sky. 
And the sky is no longer the limit on 
OPPORTUNITY at Martin. Young men 
are now in top positions at Martin 
We need more young men for exciting 
jobs—-creative engineers. We need 


AERODYNAMIC ENGINEER 
* 
JET POWER PLANT ENGINEER 


DESIGNERS 
e 
ELECTRO-MECHANICAL ENGINEER 


FLIGHT SIMULATION ENGINEER 


PROJECT ENGINEER 


STRUCTURES ENGINEER 


Martin offers modern engineering faciliti« 

and liberal benefits, including company 
paid pension plan. Liberal travel and mov- 
ing allowances. Housing readily available 

WRITE NOW TO: J.J. Holley, Profes- 
sional Employment, Dept. AB-2, The 
Glenn L. Martin Co., Baltimore 3, Md 
Include confidential resume with full de 

tails of education and experience 


AIRCRAFT — 
THE GLENN L. MARTIN CO. 
BALTIMORE « MARYLAND 


| = 
) Sas 
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SEARCHLIGHT SECTION 


THE CONVAIR CHALLENGE TO 
ENGINEERS OF EXCEPTIONAL ABILITY 


Beyond the obvious fact that Convair 
in San Diego offers you a way of liv- 
ing judged by most as the nation’s 
finest from the standpoint of weather, 
beauty and interesting surroundings, 
the Convair Engineering Department 
offers you challenges found in few 


plac es. 


It is, we believe, an “engineers” 
interesting, 
with the 


engineering department 
energetic, explorative 
diversity that means security for « ap- 
able personnel. 


As proof, consider this: Convair devel 
oped and flew the world’s first turbo- 
prop airplane, first delta- wing air 
plane, first delta- wing seaplane 

engineered and built the world’s big- 
gest transport, the worid’s safest high- 
performance commercial aircraft 


Or this: Convair's B-36 is the world 
largest operational bomber, Convair 
B-24 Liberator was World War I 
most used heavy bomber, Convair's 
XPSY-1 holds the world’s endurance 
record for turbo prop aircraft 


Or this: Convair has been awarded 
the nation's first production missile 
contract and the first production con 
tract for supersonic interceptors. 


Current/s Convair has the greatest 
diversity of aircraft engineering pro- 
jects in the country, including high- 
performance fighters, heavy bombers, 
iarge flying boats, transports, trainers, 
seaplane fighters and guided missiles. 


Currently... Convair has a completely 
integrated electronic development 
section engaged in advanced develop- 
ment and design on missile guidance, 
avionic projects and radar systems. 


Would you like to join us ? We earnesily 
need engineers of proven ability — 
men who want to make full use of 
their time, their minds, their skills 
and abilities solving the complex 
problems confronting us in these 
projects If you are such a man, write 
us and we'll send you a free booklet 
about us, plus other interesting mate- 
rial to help you make the decision. 


Write: H. T. BROOKS, Engineering Personnel 
Department 200 


ONVAIR 


3302 PACIFIC HIWAY 


ww (aidkiful Som Diego California | 
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WE CAN DELIVER NOW!!! 
SPERRY A-12 AUTOPILOTS 


WITH 


Automatic Approach Control 


DC-3’s - LODESTARS - B-23’s 
“The Fastest and Finest Installation in the Country” 
Inquiries Invited — Call or Wire 


PAGE AIRWAYS, INC. 


ROCHESTER AIRPORT 


GENESEE 7301 


ROCHESTER, NEW YORK 


TWIN BEECHCRAFTS 
Ci8S and DI8S Transports—Excellent 
Condition fully equipped from $25,000 

LODESTAR EXECUTIVES 
Why take less for your money? 
Ready to go complete from $55,000 
We Invite inquiries Fer Any Types 


WINGS, INC., AMBLER, PA. 








HANGARS 
Surplus all steel military type B-17 model size 
148° x 162° unused new condition, certified A-!, 
ne corrosion, painted Government olive drab, ex- 
terior cover new galvanized corrugated iron un- 
painted, completely packaged, strapped or bundled 
for shipment. Weight about 100 tons—price $32,- 
500.00 each tess doors. Located Los Angeles 
County. Photos and packing list availabie. 
ANDERSON AIRCRAFT CORPORATION, 

1700 Sawtelle Bicd Los Angetes 25, Calif. 














SUPER - 92 


over 200 mph for your DC-3 


CAA Approved R1830-SUPER-92 engines aliow 700 
HP normal cruise, higher single engine—tower fuel 
and maintenance mileage costs with 28,000 extra 
miles between changes, with same everhaul intervals 
and costs as —@2. Fully interchangeable with —62 
—same weight, mounts, cowl, tines, sto. Proven by 
thousands of hours of practical executive operation. 


ENGINE WORKS 


LAMBERT FIELD INC ST. LOUIS, MO. 


PRATT & WHITNEY CONTINENTAL 
WRIGHT LYCOMING 


SALE CAA OVERHAUL EXCHANGE 


FOR SALE 
Luxury Type “Landseaire” 


(PBYSA) owned by Fullerton Oil Company & 
custom built by Southern Celifernia Aircraft 
Corporation Total Time since conversion 
490:00; P&W R1830-75 Engines; Full Airline 
Radio Equipment. 


Exclusive Agents 
Southern California Aircraft Corporation 
Ontario International Airport, 
P.O. Box 433, Onterio, California 


jin. 


HYDRO-WYPE SCRAPER RINGS 
AN-6231-A 
Write for complete catalog to: ATSCO 
Dept. W 4217 North Main St., Dayton 5, Ohio 








Pratt & Whitney Engines 
i—Ea R985-ANI! 2,750.00 Exchange 2,000.00, This 
Engine has 169 Hours since new 
+—Ea 1830-92 4,000.00 Exchange 3,100.00. All 
are NTSO since Overhauled by C.A.A. approved 
shop, and are guaranteed for 100 hours or 90 
Days, Whichever comes first, against material or 
workmanship. 
L & H SUPPLY Inc. 
8202 Cedar Springs, Dallas, Texes 








BEECHCRAFTS 
TWINS and BONANZAS 


Guaranteed to be as represented 


For the best, consult your 


BEECHCRAFT DISTRIBUTOR 
ATLANTIC AVIATION CORP. 


TETERBORO AIRPORT LOGAN AIRPORT 
TETERBORO, N. J BOSTON, MASS. 
Hasbrouck Heights 8-1740 
East Boston 7-4630 





FOR SALE 

R-1340-AN-1 Pratt & Whitney ENGINES; 
One New. Standard Cylinders. 

R-1340-AN-1 40-spline Pratt & Whitney 
CRANKSHAFTS. 

12D40 Hamilton Standard PROPELLERS 
\ND HUBS. 

All certified ZERO TIME SOH hy CAA approved 

shops 

North American AT-6, SNJ AIRCRAFT 

and components. One SNJ-4 zero-time 


SOH. 


JOHN B. ROSENTHAL INC. 


1025 Merner Road, San Mateo, Calif. 
Telephone Diamond 4-0503 
Cable address JONRO SANMATEO. 


DIESEL ENGINES + GENERATOR SETS 
10 TO 2000 KW * AC & DC * GUARANTEED 
“We Own What We Offer" 
9.) SCHOONMAKER CO., INC. 
Plants: SAUSALITO (5. F) CL... JERSEY CITY, WJ. 








DC-4—C46 OPERATORS 
TFD 12900-7 and -6 and -5 
847-3A—also appl. 807-2A 
JH1447-2 Brushes 
4G8-G23G1 New for C54 - DC4 


AVIATION EXCHANGE, INC. 
P.O. Box 954 Reno, Nevada 




















FOR SALE 


Douglas—DC-3, DC-4, DC-6 
Convair—-240 
Lockheed—Constellation 
Beech—D-18S, C-185S 
Lodestars—Executive Interior or 
For Conversion 
Phone— Wire— Write 


WESTAIR, INC. 


WHITE PLAINS NEW YORK 














AVAILABLE FOP. SALE 


as is or overhauled 


QUANTITY AT-6-D AIRCRAFT 


Time since new 
28 hours to 470 hours 
Current AT-6 production line open for 
inspection 


SPARTAN AIRCRAFT COMPANY 


MERCER AIRPORT 
WEST TRENTON, NEW JERSEY 


FOR SALE 


PORTABLE STEEL AIRFIELD 
3500 TONS of 


Irving Grid Landing Mats 
Will be sold in any quantities 
Rail and Barge Shipping Facilities 


ALTER CO. Davenport 3, lowa 





at 





Executive and Airline Aircraft 
“Deal With Experience” 
Our 30 years experience as one of the oldest and 
largest reputable buyers and sellers of transport 
aircraft should assist you in making your selection 
to delegate us to handle your aircraft purchase or 
disposal problems 
FRANK ALAGROCS AVIATION CO., INC 
0. Box 18! 
Miami scearnalional Airport Branch 
Miami 48, Fla 














FOR TWIN BEECHCRAFTS 
LODESTARS 
DOUGLAS DC-3’S 
it will pay you to deal with Page 


An established company with a nation- 
wide Reputation for Quality and De- 
pendability for over seventeen years! 


Cali or wire 
PAGE AIRWAYS, INC. 


ROCHESTER AIRPORT ROCHESTER, N. Y. 
Genesee 7301 


FOR IMMEDIATE SALE 
AT-6-D 
QUANTITY 25 
TIME SINCE NEW: 
30 Min. to 463 Hrs. 24 Volt Excellent 
condition available as is or overhauled 
AVIATION EXPORT CO. LTD. INC. 


5478 Wilshire Bivd Los Angeles, Calif. 
WEbster 1168) 














DEICER BOOT TIME 
We Have Them In Stock 
Factory Fresh—Not Surplus 


DCc-3 Lodestar 
C-47 Beech DISS PV-1 


NAYVCO, Inc. Lambert Field St. Louls, Me. 


UNUSUAL 
OPPORTUNITIES 


can be found each week in the 


SEARCHLIGHT 
SECTION OF 


AVIATION WEEK 
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aircraft parts, accessories, AN and NAS hardware. 


AIRCRAFT ACCESSORIES 


Description 
Heater 


Heater 
Blower 
Blower 


Tank Unit 


frim Tab Contro}- 


er 
Oil Cooler 

Assembly 
Oil Cooler 

Assembly 
Hydraulic Pump 
Hydraulic Pump 


Hydraulic Pump 
Hydraulic Pump 


Mfg. 

Surface Com- 
bustion Co. 

Stewart Warner 


Part No. 


Quan. 
B83A9 6 


921B 230 


(200,000 BTU) 


Dynamic Air 
Engine 

Joy Manutec- 
turing Co. 

Minn. Honey- 
we 

Pioneer 


UAP 
UAP 


Vickers 
Vickers 


Vickers 
Vickers 


4582-AA-6C 


U-7092-15 24 


G-1098D 1 


#15701-R 20 


U8416-MM 12 


U8013-MM 14 
MF9-713-15H 
PF12-713- 
25BCE 
PF4-713-20BCE 397 
MF45-3911-20Z2 43 


120 
124 


AIRCRAFT ENGINES & PARTS (Cont.) 


Description Mfg. 
O.E.C. Unit 
Bearing 
Bearing 


Torrington 
Fatnir 


GAUGES 


Eclipse 
Eclipse 
Eclipse 
Weston 


Compess 

Gyro Indicator 

Gyro Indicetor 

Position Indicator 
Wheel & Flep 


Position Indicator 
Wheel & Flap 


Position Indicetor 


GE 


Eclipse 


Wheel & Flap 


Pitch Trim Gauge 

Cowl Flap Indicetor 
Oi! Temp. Indicator 
Oil Temp. Indicator 
Oil Temp Indicator 


Eclipse 


GE 
Lewis 
Lewis 
Weston 


3000 P.S 


Manifold Pressure Manning, Mex 


Part No. 

PY 4M(B2 4) 
NR6L12 
AN?200-K 3L 2 


Quan. 
17 
25790 
18273 


36001-0 

14601-1F-B1 
10078-1AG 
ANS5 780-2 


ANS5 780-2 1000 


20100-11C.4-Al @ 


15100-1B-A1 
8DJQGAAY 
1703 

77C4 
e2ely1372 
ANS5770-2 


| 
Hydraulic Cylin- 


er 

Hydraulic Cylin- 
er 

Fire Detector 

Fire Detector 

COs Cylinders 

CO: Cylinders 

Anti-icer Pump 

Auxiliary Power 

Unit 

Auxiliary Power 
nit 

Pump 

Pump 

Pump 

Separator 

Accumulator 

Actuator 

Wobble Pump 

(D-3) 


Ox vgen 
it 


Win 
Ki 


Alt Associates 
Alt Associates 


Edison 

CO: Mig. Co 
Kidde 

Kidde 

Adel 

Eclipse 


Lawrence 


Pesco 

Pesco 

Pesco 

Pesco 

Vickers 

Air Associates 
Erie Meter 


Kidde 


Cyl. 
shield Wiper Marquette 


HC2109 
HC2110 


117-47 
ASDC? 
981280 
M8700 36B 
07818 
NEP-2 


LER-30D 


1EAR-280BH 
1E-621 
2E258SA 
3V-217-HC 
AA14002A 
M-2031 
AN4014 


923748 
K14949E 


ENGINE ACCESSORIES 


Starter 
Generator 


Starter Motor 
Generator 
Generetor 
uretor 
Carburetor 
Cerburetor 
Carburetor 
Magneto 
Fuel Pump 
Fuel Strainer 
ernoe 
. Reversing 
ntrol 
Oil Separator 
Oil Filter 
essure Reliet 
alve 
Techometer 
Vecuum Pump 
Spark Plugs 


Eclipse 

Eclipse (NEA- 
3A) 

Jack & ‘Heinz 

GE 


Eclipse 
Stromber¢ 
Stromberg 
Holley 
Holley 
Scintille 

Pesco 

UAP 
Woodward 
Ham. Standard 


Eclipse 
Purolator 
Aerotec 


Eclipse 
Eclipse 
Aero 


1416-19E 
T16-3A 


JH950-R 
2CM46A2 
1003-4 
PD12K10 
PR48-A1 
1685-HAR 
1375-F 
SF9-LN-2 
2P248EB 
U635A 
5x18 
72400 


564-2A 

27314 

V301B7 
2227-11-D3A 11 
610-2C 


0 6 
LS4-AD1 185,000 


AIRCRAFT ENGINES & PARTS 


Engine 

Engine 

Engine 

Engine 
Bearing 

Flenge 
Follower Assy 
Blower Assy 
Sheft 


Nose Housing 
Crankease Assy 
Pump Assy. 
Drive Assy 
O.E.C. Unit 


VVVVVVOVUDVD 
Be Be Be Be Ge Be Be be we Be 
EKKKKK KKK KEE 


Wright Aero 
Wright Aero 


R-1820-52 
R-1820-54 
R-1820-60 
R-1830-43 
1045A 
3506 
8288 
3Me14 
48362 
48363 
48461 
76236 
84289 
84487 
84591C 
84350-D 
420313 
416421 
FM1 


Gauge 
Manifold Pressure 
Gauge 


US. Geuge 


well & Moore 
AW?-3/4-25K 
(Metric) 





Fuel Quantity Eclipse 
Gauge 
Dual Carb 
Gauge 
Carb. Air Temp 
Carb. Air Temp 
Air Temp. Gauge 
Air Temp Geuge 
Temp i aude 
Temp. Geuge 
Temp Geuge 
Temp. Gauge 
Temp. Gauge 
Temp. Geuge 
Air lemp. Gauge 
Air Temp. Geuge 
Cylinder Head 
Temp 
Torque Indicator 
Tachometer Indi 
cator 
Tachometer Indi 
cator 
Magnesyn Pos 
Indicator 
Magnesyn Trens 
mitter 
Maganesyn Indi 
cator 
Pressure T-ans- 
mitter * 
Pressure Trans- 


mitter 
Differential Pres 


Temp. Weston 
Lewis 
Weston 
Weston 
Weston 
Weston 
Weston 
Weston 
Weston 
Lewis 
L ews 
Lewis 
Lewis 
Lewis 


Eclipse 
G E 
Eclipse 
Eclipse 
Eclipse 
Eclipse 
Eclipse 
Giannini 
Kollsman 


Differential Pres Kollaman 


sure Gauge 


3801-38 
e2sTy12Z7¢2 


773 
119862 
127TY70Z2 
727TY72Z2 
127TY73Z2 
1271Y 74722 
198-4072 
7127-1TY37P 
47B22 
47B23 
47B24 
47B91 
16B19 


20100-429B-14A2 9 
8DJ13ABK 6 


22292-1F-2A 200 
20000-8A-14 9 
20000-43A 8 
13A1 

23000-2A 
22101-11-A4 
47114-D2.0-20 
906-6-011 


254BK-6-052 


AIRCRAFT (RADIO) 


Bendix Redio 
Bendix Redio 
Eclipse 


Transmitter 
Receiver 
Amplifier (PB10) 
W/ED:s Mount 
Amplifier Eclipse 
Radio Noise Filter G.E 
Redio Noise Filter G.E 
ube 
Standing Weve Hewlett Peck- 
Ind ad 
Bendix Redio 
Bendix Redio 
Bendix Redio 
Bendix Radio 


Antenne Switch 
Control 

Station Box 
Insulator 


TA-12B 
RA10-DB 
15401-1 


12086-1C 
1C-200 
NF10084 
JAN6AL5 
415A 


MS49A 
3616 
3620 

MT 48c 


ELECTRICAL PARTS 


Eclipse 
Eclipse 
Eclipse 
GE 
Transcicoil 
GE 


Transformer 
Transformer 
Transformer 
Transformer 
Servo Motor 
Motor 
Motor GE 
Motor GE 
Motor Ariresearch 
Motor Diehl 
Circuit Breaker Spencer 


DW33 
DWe2s 
DWa4?7 

10053 

#1 300-20 
SBA4ONJIA 
5DP65-MB1 
5BA2?5D-J4B 
26675 
FD65-5 
PM-5 


44 
25 
21 
2094 





SEARCHLIGHT SECTION 


WORLDS LARGEST STOCK! 


All parts listed—plus many more—are always carried in our huge stock of unused 


Let us screen your inquiries. 


ELECTRICAL PARTS (Cont.) 


Description 


Circuit Breaker 
Circuit Breaker 
Circuit Breaker 
Circuit Breaker 
Amplidyne 
Amplidyne 
Switch 
Ignition Switch 
Ignition Switch 
Master Switch 
Thermo Switch 
Heater Control 
Switch 
Air Ram Switch 


Ait Ram Switch 


Pressure Switch 
Pressure Switch 
Impact Switch 
Switch 

Dome Light 
Dome Light 
Dome Light 
Plug 


Relay 
Relay 
Reley 
Reley 
Control Box 


Compensator 
Solenoid 


Flex. Cable 
Temp. Control 
Noise Filter 
Regulator 


Valve 
Valve 
Valve 
Valve (3000 PSI) 
Restrictor Valve 
Restrictor Valve 
Restrictor Valve 
Restrictor Valve 
Restrictor Valve 
Restrictor Valve 
Restrictor Valve 
Cone Check Valve 
Cone Check Valve 
Cone Check Valve 
Cone Check Valve 
Check Valve 
Check Valve 
Check Vaive 
Check Valve 
Check Valve 
Valve 
Valve 
Restrictor Valve 
Lock Valve 
Brake Valve 
Selector Valve 
Selector Valve 
Selector Valve 
Selector Valve 
Selector Valve 
Selector Valve 
Selector Valve 
Selector Valve 
Solenoid Veive 
Magnetic Valve 
Throttling Valve 
Relief Valve 
Pressure Relief 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 


Valve (0-500PSI) 


Mfg. 
Spencer 
Spencer 
Heinemann 
Cutler Hamme 
G.E 

GE 

Kidde 
Scintille 
Nesco 

Jos Pollack 
Fenweall 


White-Rodgers 


Part No. 

€6963.-1-5A 

€6363.1-2A 5 

AM1614-80 1700 
¢ 6141-H69A 237 
SAMIINJIOA 1 
SAMIINI10 11 
A-4614 51 
ANJ213-1 70 
A-H94-3296) 250 
MaO2A 66 
17322-2 196 
1033-4E1 


Quan. 
75 


Minn. Honey- PG208AS1 


well 


Minn. Honey 


PG208AS7 


we 
A erotec 
Eclipse 
Kidde 
CH 
Grimes 
Orimes 
Grimes 
Cannon 


M.-101-8 
31395-119¢ 


AN 1096-6 
NAF310310-48 2747 


Cennon 
Leach 
Leach 
Allied 
Sauere D 
G 
GE 
Guardian 
Guardian 
P. Clare 
Vapor Car 
Heating Co 
Vapor Car 
Heating Co 
Interstate Air- 
craft & Ene 
A iresearch 
Fulton Syphon 
Mallory 
GE 


NAF310310-5B 4092 
7964-404 4? 
7210 a4 
BOBX.? 1 
BoA 18 

CR27191-G100-K4 281 

CRITI9@FI01-Ad 696 
G34464 41 
G31509-A 350 
02060 45 
98048 14 


46B311 


Asi? 
Co 
25432 
715E 
F3-5 
IGBDIATBA 


VALVES 


Kidde 

Oh. Chem 
Oh. Chem 
Parker 
Parker 
Parker 
Parker 
Parker 
Parker 
Parker 
Adel 
Parker 
Parker 
Parker 
Parker 
Parker 
Parker 
Kenyon 
Eclipse 
U.S. Geuge 
Parker 
Vickers 
Adel 
Adel 
Vickers 
Parker 
Adel 
Adel 
Adel 
Adel 
Adel 
Ade! 
Adel 
United 
Genera! Contr 
Aires 
Aerotec 


Aero Supply 
Whittaker 
Whittaker 
Parker 
Eclipse 
Kohler 
Bendix 


COMMERCIAL SURPLUS SALES CO. 


4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND 
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982585 
AN60009-1B 
AN60009-2A 
2-1046-16 
SP4-2746-77 
SP 4-9746-78 
SP4-2746-79 
SP 4-2746-80 
SP 4-2746-81 
SP4-2746-76 
18784 
PL2-2546-75 
PL2-2546-76 
PL2-9546-77 
PL2-2546-78 
PLY-843-54 
PL2-18446-77 
19100-2-101B 


AA31400 
18784 
12924-2 
146102 
SP.1-445.8 
09530 
D095 30-2 
09560-2 
09632 
09696 
010044 
010051 
3706210 
(AN4078-1) 
| AVIBII74 
13-A-01 
1265-900 
¥30187 


668 
428 
79 
237 
144 
944 
2200 


114 
1865 
740 
270 


74247 (TyPH3) 814 
ANS830-1 335 
AN58 30-6 14 
ANS#31-1 60 
612-4A 130 
K1593.6D 1868 
146102 46 


TELEPHONE: CURTIS 7-3300 


119 











COCKPIT 
VIEWPOINT 


By Capt. R. C. Robson 


T ‘ 7 ‘ . 
No Guests in Cockpit 
barrassing questions a dom tic airline ha 
Phi query comé daily from all manne 
vith it for several that 


that make 


} cn made Tor i to proh 
center Cc saci confines of the front oth 
iuthorty « l are part of thi phuilosophiy 
P Right briends— 1 hicr is considerable lenics 
61 as to who gamed admittance suit 
requir that a person 
Phaty it meikes no be ( 

ird. Without the ul ou are doomed 
Not that the car i ret, of 
nd who 4} csi harge 
in 
nieht triend 
ome extent this limited pri ik 
tent at hands ip them Po won ¢ 
that the holder will sit down and min 
will pick the appropriate time to want 
No But then the rookie cop 
oli ourt ird, too 
© Dog Tags—So the question ari that 
| Chitrance hi | 
 « ird res 1]? I hie FT ual 
hoation cat dentihication, my ¢ 
sonable connectio vith ay hy 
vould hold 
What I'm thinking of im partic ilar be 
kpit, ¢ pecially other airline and muilit 
ode im b polar ‘ eciall if pe n 
kpit. Other pilots usually do, too 
But nowad ou either nut 
not upposed to 
ct ya peck 
but, well, they ba regulation 
> The Bother—How Come?—Ai 
orthy? A guy fli 1 B-47 | 
Baltimore through a Constellation wind Bea 
Seriously, the airline pilot appreciate bran 


pa enger on board. But it doe cem that 

tbhout whom he lets in. ‘This arrangement 

eas flights; no reason wh houldn 
tated before, a cockpit authorit 


ippropriate time or valid reason 
ome who have a pertecth normal prof 
they don't have friend 
I-ditor’s Note: AviAv ION WereEK gives ( ipt 


CXpPTress himself freely in this column, Comments fro 


opmnons are welcome 


AVIATION CALENDAR 











Dec. 7—Civil Aerona 
on of annual me 
Air Regulation 
? 
Dec. 
Ex) 
tut I lect 
Institute of Radi 
tion for Computing 
Hotel, Washington 
Dec. 14-15—Flight Saf 
ifetv sem I rrow! 
San Bernard 
Dec. 14-17- 
Aviation 


Jan. 8-1] 
ila i 
Jan. 10-12 
trad } 
Squa (pare 
Jan. 12-18—S: 
! tiiti 
lac and Stat 


Jan 18-22 \n 
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the latest and greatest Dougles achievement 


The new DC-7, another in the long list of firsts credited to the Douglas 


Aircraft Company, sets new standards of passenger comfort and conveni: 


Powered with four Wright Turbo-( ompound engines and using 
the Bendix™ Direct Injection Fuel System, this new giant of the airs 


is the fastest of Douglas’ long line of great transports 


Every detail of interior trim, every mechanical improvement in this 


great new plane has been designed to make flying as pleasant as possible 


Over the years the challenge of faster schedules at lower operating 

costs has been met by Bendix Products through the development of mort 
efficient fuel metering. Problems of landing heavier loads at higher speeds have 
likewise been solved with efficient, high strength and low we 


Bendix brakes, struts and landing gear 
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nN 


BENDIX DIRECT INJECTION FUEL SYSTEM 


Lowers maintenance costs * Gives longer engine 
life « More engine power « Beiter altitude perform 
ance and engine acceleration « Easier starting « 
Shorter warm-up periods * More payload or more 
ton-miles per gallon 





BENDIX - SicrPiSn © SOUTH BEND Bendix 


DIVISION 


Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N.Y, 
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This trade mark 
stands for the 
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industrial gearing 
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